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FOREWORD
Eugene P. Trani
The academic libraries on University of Wisconsin (UW) System
campuses constitute valuable information and educational resources.
For generations now, UW System libraries have developed their
collections and honed their services in constant efforts to meet the
changing information needs of all their users, including faculty, students
(graduate and undergraduate), and the citizens of Wisconsin in general.
Because of that commitment to changing needs, these libraries are now
sophisticated, complex systems which are heavily automated and run
by highly skilled professionals.
All members of the Wisconsin higher education community would agree
that system libraries are indeed valuable and vital educational resources
that deserve continued (and increased) support. They would also agree,
however, that the changes forced on these system libraries by new
information technologies are likely to be very costly and potentially
highly disruptive of conventional organizational structures. Because of
these probabilities, it is imperative that the University of Wisconsin
System plan systematically and prudently for the future of the academic
libraries on system campuses across the state.
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Two years ago, the UW System made a commitment to institutionalize
an approach to long-range planning for all academic programs,
including its academic library programs. The UW System vice
chancellors and this author have agreed that all merit the focused review
of a planning exercise. Accordingly, on February 2, 1989, I appointed
a steering committee on strategic planning in academic libraries and
charged them to establish the Wisconsin vision for the future. They
were invited to address the economic, political, demographic,
technological, and attitudinal changes that are occurring, and which
are expected to become more dynamic in the twenty-first century. They
were asked to make recommendations that addressed the modifications
and innovations that could be required in academic library collections
and services if Wisconsin and the nation are to retain their premier
position among the advanced societies of the world.
The reports included herein represent the first important step in the
steering committee's activities. Leading academic librarians, information
specialists, and experts in information technology were invited to draft
papers that explored in careful detail significant socioeconomic,
educational, and technological trends that will affect academic library
collections and services into the next century. These "futurists" were
then asked to clarify and defend their vision in a major conference
to which were invited State of Wisconsin employees who represented
constituencies destined to be integrally involved in executing the
"futures" envisioned by these experts.
The Yahara Center Conference on "The Future of the Academic Library"
highlighted important views. James F. Govan, director of Libraries at
the University of North Carolina at Chapel Hill, notes that because
new technologies have made information dominant, universities will
have to overcome budgetary rigidities and reorganize priorities to
accommodate inevitable changes. Of paramount concern, he argues,
will be addressing the problem of selective access to vast and ever growing
amounts of information. Rowland Brown, former president and now
board member of the Online Computer Library Center (OCLC), sees
five factors influencing the future of networking in academic
librarianship at the University of Wisconsin: (1) the impact of rapid
technological changes; (2) the breadth and geographical scope of the
system's mission; (3) the ability to optimalize and suboptimalize within
the system; (4) public policy and the economic environment; and (5)
increased opportunities presented by proliferating user-created
networks.
Sheila Creth, director of Libraries at the University of Iowa, addresses
the issue of personnel needs in the university library of the future.
She perceives three issues as basic to a successful transition toward the
new information age: (1) a redefinition of the role of information
professionals within a changing context for university teaching and
research; (2) an altered university library organizational structure
designed to meet that new context; and (3) revised professional training,
knowledge, and skill requirements brought by the changes.
Kenneth M. King, president of EDUCOM of Washington, D.C., focuses
on the future of scholarly communication and makes four recommen-
dations to the University of Wisconsin System which address the role
of the academic library within developing systems: (1) construct campus
communications systems that connect scholars to international
networks; (2) build state-of-the-art academic library systems that serve
patron and personnel needs; (3) build personnel expertise to address
remote user needs especially in electronic formats; and (4) create pilot
projects testing the viability of an "electronic library."
James M. McGrane, director of Text Management Services for Mead
Data Central in Dayton, Ohio, recommends that the University of
Wisconsin System libraries take careful aim at the year 2000 by
developing a plan which: (1) is placed in the context of a competitive
strategy; (2) is based on a realistic appraisal of the academic library's
"value added proposition"; and (3) harnesses technology wherever
possible to free staff for more productive educational purposes. Finally,
Duane E. Webster, executive director of the Association of Research
Libraries, examines the future of federal funding for academic libraries.
He summarizes the federal programs that have affected academic libraries
but acknowledges that in recent times the federal government has backed
away from a financial commitment to higher education. UW System
libraries will either have to acclimate to fewer federal dollars or press
the government to renew its commitment.
Together these reports present a composite view of the future of the
academic library. All who participated in the Yahara Center Conference
learned much about present academic information needs, the future
academic information world, and the role that the academic library
will play in that future. I am pleased to recommend this background
report to all those involved in the strategic planning of academic libraries
in statewide systems and in the formation of policies designed to meet
that future.
INTRODUCTION
Kenneth A. Shaw
Our university libraries serve as the most fundamental, and, therefore,
most critical resource for virtually every form of educational, research,
and investigative activity by faculty, students, and scientists. Maintaining
library collections and services are first-rank priorities if higher
education is to sustain its teaching, research, and service missions.
Over recent years there have been a number of factors adversely affecting
the best interests of libraries. Inflation has forced severe restrictions
in the acquisition of new titles and in subscriptions to journals. The
aging process has threatened to damage existing collections. General
budget constraints have reduced the numbers of staff and hours with
which libraries have been able to operate.
Newly evolving information technologies appear to offer solutions to
a number of these problems, but the technologies themselves require
major planning and implementation efforts if they are to be adapted
successfully for library use. The strategic planning project for academic
libraries launched by University of Wisconsin System Vice President
for Academic Affairs Eugene P. Trani is an effort to address both current
concerns and anticipated changes in the academic library.
The Yahara Center Conference on "The Future of the Academic Library"
was the first result of this strategic planning effort. Perhaps more than
anything else, the faculty, staff, and administrators who participated
left with a heightened awareness of the special needs of these libraries
and their users in the years approaching the twenty-first century.
These papers, commissioned for the conference, provide exceptional
insight into problems and possible solutions. It is our hope that they
will provide guidance and inspiration to others who also confront the
looming challenges to academic libraries.
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ISSUES IN NETWORKING
Rowland C.W. Brown
Given the breadth of the objectives of this planning conference and
the background and experience of the participants, I have found the
topic of future networking issues for academic libraries particularly
daunting. For while the convenors may have intended that I restrict
my remarks to bibliographic and the historical resource sharing
activities that have been associated with the successful activities of OCLC
and RLG and state networks such as WILLS, I believe for our purposes
at this conference that we must examine some broader issues of
networking. Thus, I am sure that I will overlap with others, since I
consider library and library user networking will be an integral part
of scholarly communication, research networks, and publishing and
dissemination.
Another reason I always find a presentation on networking to be
challenging, whether one is examining past, present, or future, is that
everyone's perception of what constitutes effective networking is
different and, indeed, I long ago came to the conclusion that a network
and networking are very much in the eye of the beholder.
A telecommunications specialist is apt to view a network of the future
as a broad band digital fiber optic packet switched network of networks,
connecting computers and systems as broadly as needed. The
information specialist, managing a growing number of workstations
and file servers, is apt to think in terms of local area networks and
special networking software. The library professional, on the other
hand, is likely to identify the term with everything from collaborative
efforts on behalf of libraries and the profession, without actually using
telecommunication or computer facilites, to systems of shared cataloging
and interlibrary lending to the various technical linking of facilities
previously mentioned.
Even in an organization such as OCLC, which is avowedly a combination
of membership oriented collaborative efforts with a capital intensive
and complex technological infrastructure to support these efforts, there
are significantly different perceptions among its members.
Not long ago at an ARL meeting, a debate from the floor placed delegates
in essentially two camps-those who believed OCLC was essentially
a shared bibliographic database, and those who were equally adamant
that its major successful and competitive qualification as a network
was its over 200,000 miles of dedicated telecommunication lines reaching
into almost every university and college in the United States as well
as the larger public and special libraries.
I demurred with an observation that what made OCLC significant as
a network, particularly for the future, were three fundamental
characteristics: (1) its collaborative institutional support structure and
experience in creating and maintaining productive collaborative efforts;
(2) its large, unique professional infrastructure of equipment, software,
financial resources, and a staff representing the many different
professional skills and experience necessary for the operation; and
(3) its significant ongoing research and development activity, which
is unique in the field. These three foundations of OCLC together
encompass the technological network, the many databases, various
services, and products that continue to flow from these three strengths.
They also enable it to change to meet new needs and take advantage
of the new technologies.
The basic dichotomy is one of networks as technology-driven
information highway systems versus networks as value-driven
collaborative organisms of individuals and institutions. Although we
recognize that most significant networks serving the library and
scholarly community today are in fact combinations of each, it is helpful,
even essential, to know whether it is the technological imperative of
network capability and efficiency or the values, objectives, and even
the politics of the network members that is the driving force within
networks. Frequently, a tension develops between the two as well as
among the users of members grounded in this ambivalence, and no
one is more sensitive to and keenly aware of this than the professional
manager of a network. I dwell on this because I believe it is helpful
as we try to divine what networking activities will be helpful or even
essential to us in the future, and who the likely participants and what
the shaping forces are likely to be. Understanding these forces and the
changing environment is much more useful to our planning process
than examining where we have come from and simply extrapolating
into the future. The latter has always been for me akin to driving by
looking in the rear view mirror-it can work if there are no obstacles
ahead and you don't have to change direction. Unfortunately, that is
what many people in effect do as they engage in forecasting and long-
range planning.
Two other perspectives that shape our perception of networking are
those of geography and purpose. Is your focus the library, the library
community, the campus, the larger scholarly community, the universities
system, the state and all of its libraries, or an outreach beyond the
academic and library world to public education, life-long learning, and
state economic development? Or does your horizon take in multistate,
national, or even global considerations? This in turn raises the important
questions of homogeneity of users, shared values, governance, funding,
etc. Thus, whether you approach this as a scholar in the humanities,
a health science practitioner, a high energy physics researcher, a student,
or someone responsible for technical services in your library, your
perceptions and your requirements are different. The perspective also
varies upon whether the services of the network are funded directly
by taxes, by revenue from services, or as a budgeted item in a larger
overall institution.
Depending where you are in this matrix, the importance of or at least
the recognition of such factors as standards, interconnectivity, capital
funding and obsolescence, revenue flows, state of technology, robustness
of system and its maintenance, quality control, equity of access and
inclusiveness, scope of services, and governance will vary considerably.
Next I would like to address the question of what networking issues
must be taken into account in shaping and developing the resources
available to the libraries and scholarly community of the Universities
of Wisconsin. These issues will be considered in the context of five
factors: (1) the impact of rapidly changing technology; (2) the breadth
and geographical scope of the mission you have for yourselves;
(3) optimization and sub-optimization; (4) the public policy and
economic environments; (5) the increasing opportunities for the
proliferation of new creative user-oriented or user-created networked
offerings.
Technology
It is not my task or intention to explore the many technological changes
that are and will continue to shape the course of networks and their
services. But we must recognize at the outset that it is the combination
of dramatic changes in many technologies that will be a driving force
in whatever network structures we seek to create. An appendix is included
at the end of this paper that illustrates both the rapid change and the
interrrelationships within what too often is simply described as
"computer technology."
Many networks like OCLC that grew up in the 1960s and 1970s were
based upon the advantages, both in economic terms and in the
concentration of scarce technical staff, of a centralized system utilizing
mainframe computers, dedicated software and protocols, and the world's
most efficient national telephone system. National systems such as
OCLC and RLG, in turn, expanded, improved, and were made more
reliable and economical by the use of many of the changes listed in
the chart. By the same token, the advent of microprocessors and powerful
workstations has permitted, indeed necessitated, distribution of activity
on the system out to the microprocessors at the member libraries.
Minicomputers and super minicomputers have greatly increased the
rapid implementation of local systems in libraries and universities that
call for interconnectivity and new forms of networking. High density
storage in the form of such products as CD-ROM has provided very
cost-effective alternatives to both central and local systems. At the same
time powerful new regional, national, and even international fiber optic
digital networks provide opportunities for vast amounts of electronic
information to be transported between institutions and among users,
removing most of the significant economic and time barriers to distance
and providing almost unbelievable capacity to support both black and
white and color images. All of these and other changes in image scanning
and capture and in high density memory move us from what has
essentially been described over the last several decades as "data
processing" to "image" or "information processing," a paradigm shift
in how we communicate and transfer knowledge.
These capabilities move us from a kind of resource sharing perceived
of in terms of access to holdings information, communication of a
borrowing request, and the physical delivery of the item (or, increasingly,
a photocopy of it), to electronic document delivery and the use of the
ubiquitous FAX machine. These changes will make possible access to
remotely stored digitized versions of preservation copies of deteriorating
materials using the same means with which one will access electronic
versions of current journal and document publications. Within this
plethora of relationships, networks are likely to play a major role.
The powerful new uses of networks and remotely accessed information
in mixed media will likely cause a shift away from the current
preoccupation with physically distributed and locally accessed static
and content limited local options such as CD-ROM to network access
to remote sources of multiple and up-to-date sources of information.
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Thus we will make significant concurrent use of data accessed from
memory residing at a workstation on a variety of media, from networked
workstations and "jukeboxes" of optical memory, to locally created
campus databases, to databases on other campuses within a consortia,
to ultimately national and international resources of every type and
description. This will utilize a multiplicity of networks using both
campus networks as well as fiber optic packet switched facilities of
major commercial services. The local wired campus structure will
provide the local access facilities, frequently the most difficult and
expensive part of the journey. Planning for and creating the facilities
and the infrastructure at either end of the link is as important as the
long-distance part that will be provided by commercial investment and,
quite possibly, federal subsidy. Clearly, this is one of the principal tasks
in current planning efforts.
Education and libraries have been piggybacking on the technological
innovation and infrastructure that industry and national policy have
provided in the past. I see no letup but rather an acceleration of this
byproduct or "halo effect."
Geographic Scope
We all live, work, and learn in a global as well as a multicultural
environment. Education, research, scholarship, economic enterprise,
and, more often than not, public policy must extend well beyond our
community, state, and nation. OCLC has made a significant
commitment to a global bibliographic database, an international
community of members and users, and global resource sharing. This
has been pursued in recognition of the fact that scholarship and research
is not bounded by distance, national boundaries, or language. Our library
collections and proliferation of publications from around the globe
amply testify to this proposition. A very large percentage of our graduate
students as well as faculty and undergraduates are from abroad making
the campus itself a global community.
Fashioning a network that will operate effectively on a global basis
has profund implications with respect to standards, software conversion,
in terconnectivity, round-the-clock and seven-days-a-week operation, and
sensitivity and sophistication in dealing with differing policies and
practices in network relations and governance. Not only national but
global participation in networking decisions should be a part of our
planning for the universities of the future as well as in our services
to citizens.
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Optimization and Sub-Optimization
This brings me rather directly to a complex series of issues or trade-
offs that are frequently overlooked, simplified, or rationalized away as
we view the participation in and structure of networks.
Design networks can be designed for a very specific purpose, such as
shared cataloging, patents, legal precedents, or medical data. These are
likely to be optimized for their particular set of users and functions.
OCLC's bibliographic network is a case in point. In its structure, user
interfaces, screens, function keys, protocols, and hours of operation,
it has specifically been designed for the cataloging and interlibrary
lending staff of libraries with a high degree of reliability, excellent
response time, and cost efficiencies. It does not lend itself, however,
to new and different sets of users, particularly library users or new
information services, twenty-four hour and seven-day-a-week operation,
electronic mail document or text delivery, and FAX, interconnectability
as well as the ability to take advantage of new commercially available
high performance digital networks. It is an example of optimization
for one purpose and one set of users, and sub-optimization for broader
use and for flexible use of new network and system capabilities. The
totally new network and system currently being implemented at OCLC
will change this, providing a network that will be conducive to reference
services, document delivery and FAX services, and a host of varied
collaborative efforts and databases including electronic publishing. But
as the pendulum swings back to faster and lower-cost digital
telecommunication, some of the highly valued efficiencies and economic
advantages of the present system will diminish. These are the trade-
offs.
In Wisconsin we have seen a national and, indeed, an international
bibliographic and resource sharing network develop what is generally
acknowledged throughout the library world as an incomparable
international bibliographic database for copy cataloging, holdings
information, national and international interlibrary borrowing and
lending, preservation and collection planning, and, increasingly in the
future, general reference use by both library staff and patrons. By policy
and design OCLC is creating the most complete database of its type
for global library use that has been feasible under the present
collaborative arrangements. However, while serving the needs of
thousands of libraries, including all the universities, and many of the
college, public, and special libraries in Wisconsin, it was not designed
to meet cost effectively the less comprehensive needs of the many smaller
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public, community college, and school libraries. This can be considered
a form of sub-optimization from the standpoint of the smaller libraries
that constitute a large majority of the libraries in the United States
and Wisconsin, although not a majority of the collections.
OCLC, its affiliated networks, and its member libraries, as well as a
number of state libraries such as those in California and North Carolina,
have developed a number of means of overcoming this shortcoming
in the OCLC system without in any way weakening the structure,
strength, or efficiency of the system. It thus has comprehensive state
networks and databases operating as an integral part of the national
database. In the same vein, group resource sharing arrangements exist
within OCLC in which not all of the smaller libraries are full cataloging
members of OCLC.
The state of Wisconsin, mindful of its mission to support its totally
public supported libraries, has established a Wisconsin bibliographic
database utilizing the extensive cataloging of Wisconsin OCLC members
and the cataloging of the Library of Congress to provide a source of
records for copy cataloging and resource sharing among these libraries
in Wisconsin. However, while intending to optimize the system for
libraries in Wisconsin and drawing heavily on the cataloging of the
OCLC membership, the original cataloging of the other libraries in
Wisconsin and their holdings information are not reciprocally entered
into the OCLC database for interstate resource sharing, despite evidence
that interstate resource sharing is fairly significant throughout the
United States. Thus we have a case in which a state has chosen a course
of action that does not take into account the national interests of the
OCLC membership, nor does it provide access to OCLC resources by
the other libraries in Wisconsin. The reasons given for this policy are
essentially economic ones, as they frequently are in this balancing of
interests.
The challenge facing us in each of these situations is to find the means
and policies which will allow us to balance the needs of all parties
when systems are designed with somewhat different objectives in mind,
different governance, and different sources of funding.
Many are concerned that the increasing use of CD-ROM databases that
are broadly available commercially and increasingly from national
libraries around the world for copy cataloging do not help create either
national or international databases or resource sharing. Again,
technology facilitates one form of optimization at the expense of another
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unless considerable effort is expended to accommodate both. OCLC
spent considerable time, effort, and expense to provide a CD-ROM based
cataloging system that overcame these deficiencies in shared respon-
sibility while at the same time providing the economic and operational
advantages of this new storage media.
With the growing use of local library systems to perform cataloging
as well as circulation, serials control, and online public catalogs, libraries
are faced with new options that can affect networking. The emergence
of so-called "cluster systems" is but one case in point.
Finally, one must recognize that funding or subsidy incentives that
become available from national or state government (or in the case
of Europe, from the European Community), or from university systems,
or from particular foundations or endowments that support the
implementation of a particular objective or system, can cause a particular
library or group of libraries to accept what they might have otherwise
considered a sub-optimization of broader long-range network objectives
in order to benefit from much needed financial support for equipment
and facilities. With all the changes that will be proposed at state and
national levels in networking in the future, the source and conditions
of financial support both in the United States and in other countries
may increasingly determine the degree to which one interest is optimized
in relationship to another in network design, structure, and support.
Similarly, in continuing efforts to find alternative ways to supplement
their authorized budgets under tight fiscal conditions, national libraries
or their counterparts both here and abroad are increasingly resorting
to efforts to charge for or license the use of their bibliographic records
beyond the recovery of costs involved in their public dissemination.
The Library of Congress and the National Library of Medicine are
the latest to test these waters. To the extent that these policies are legally
supportable and have an impact important enough to result in
meaningful revenues, they will add significantly to the costs of already
hard-pressed libraries and ignore their impact on resource sharing. On
the other hand, if these libraries were to modify their initial proposals
in an effort to minimize the financial impact on libraries and their
networks, the resulting revenue flows would hardly justify the
administrative effort and furor the proposed policies would cause. In
the same vein, proposed policies on the privatization of government
information in any value-added form could again have unfortunate
repercussions for libraries and their networks.
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In wrapping up this discussion on optimization issues, I urge those
policy makers planning the design and implementation of new systems,
policies, and infrastructures that might affect painstakingly developed
and relatively fragile networks to evaluate carefully the possible impact
of their plans, the balancing of interests, and the possible trade-offs
or accommodations that could be made to create what are essentially
win/win solutions. It has been my experience that there are more who
are eager to gain access to information than there are those who are
willing to enter into reciprocal obligations to create and subsequently
maintain the information resources themselves.
Public Policy Environment
The state of Wisconsin presents a rather complete microcosm of the
forces and institutions that give rise to the various policy issues that
will help shape the future network environment. To begin with, there
is broad concern in Washington and throughout the nation that we
are continuing to lose ground in maintaining our competitive position
with other industrial nations, particularly Japan, in high technology
research, development, and production. Perhaps nowhere is this felt
more strongly than in regard to the computer and information
technology field. Much is being said about the need for a greater effort
on the part of industry and government to increase their support of
research and education and to provide greater cooperation between
university sponsored research and that of industry and government.
This calls for greater support for our information resources and access
mechanisms that are vital to both research and education. Specific
emphasis in recent years has been directed to networking the
supercomputers scattered throughout the nation. But energy, planning,
and funding are developing for the creation of a broad academic network
that would not only connect our supercomputers more effectively but
would provide for scholarly communication to strengthen the research
environment.
Another area that deserves watching is television and the telephone
carriers. Our leadership in the telecommunications and television
industries is being challenged with the very significant advances and
investment abroad in the emerging field of high-definition television
(HDTV), a technology that replaces the 525 horizontal lines of current
television receivers with 1,000 to 1,250 lines. Pressure is mounting to
provide considerable federal grant support and ease antitrust laws to
build up a broad industrial effort. The importance for our network
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discussion here is that, in order to have a significant market for this
breakthrough in television technology, the households of this country
must have access to it. This raises the question of whether there will
be economic incentives in commercial development and national
government interest in providing some form of digital access into our
homes for a broad array of entertainment as well as information resources
stemming from HDTV. This could have a profound impact on all of
us in accessing information on the campus and in libraries.
We have already alluded to the potential divergence between state and
national interests in library networking, database building, and resource
sharing. But there are other state policy concerns that must be taken
into account such as econmic development for industry, agriculture,
and commerce and the development of state-wide information resources
to assist these efforts and improve the state's competitive image. It is
likely that information resources will increasingly be shared between
the public and private sectors and in support of public education at
all levels from nursery school to graduate schools, as well as in job
retraining and life-long learning. Higher education will by mandate,
social policy, or competitive pressures be more involved in outreach
opportunities. While these activities are not inconsistent with library
networks and, indeed, represent new opportunities for networking, the
different requirements of all of the many parties and their implications
must be understood in the planning stages. There are many examples
of such network activities involving the library community, the
universities, OCLC, and others.
The public policy environment at the international, national, and state
levels will increasingly impact on networking issues in Wisconsin and
on the universities in respect to practically all of the categories of issues
that have been discussed so far, availability of technology, optimization
and sub-optimization, and new structures and governance.
Proliferation of User-Oriented Services and User-Oriented Networks
The fifth and final issue is the likelihood that we will see a steadily
increasing number of information services, databases, and even networks
focused on one particular set of library or potential library users. The
users themselves may be involved in the collaborative creation and
maintenance of the information in much the same way as catalogers
created the database of OCLC and RLG. Indeed, the new system
architecture and telecommunications structure that OCLC is implement-
ing implies the possibility of such efforts.
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Libraries should and will participate in the support and distribution
of these efforts. Automation efforts both within the libraries and within
the networks like OCLC will move beyond the so-called technical
services to an emphasis on providing information for library users. To
cite one example, OCLC and EDUCOM are jointly exploring the
feasibility of developing an online reference database of educational
software.
For a number of reasons, library users (or the ultimate user of the
information) will become more involved, not only in direct access, but
in the creation of collaboratively developed information sources,
particularly within the educational and research environments. First,
almost every aspect of current technological development encourages
and facilitates this involvement. Second, the so-called powerful scholarly
workstation that provides the vehicle is becoming more commonplace.
Third, "computer literacy" (in its broadest context) of this user group,
particularly for those who have grown up with these tools in their
educational process, is rapidly increasing. This not only empowers users
but also increases their awareness of the possibilities and heightens their
expectations. Finally, the networks and facilities that will be designed
and provided on the campus will encourage such behaviors, as will
the national networks we have described above.
I believe this greater user involvement will have a profound impact
on libraries, campus information systems, and the networks that will
provide access to information and facilitate scholarly communication.
This is why it is so important to maintain a dialogue between those
who are creating and supporting networks for libraries and their users
and those whose concern is with networking supercomputers, research
facilities, and campus computer systems. I consider the growing
cooperation between organizations like OCLC and EDUCOM absolutely
essential. Librarians are participating in EDUCOM and in AIIM
activities, but I am not sure there is as much reciprocal involvement
and appreciation. In any case, those who will ultimately be served by
access to these new information opportunities must become more
involved as the focus moves toward them. After all, it is the information
that these powerful new digital networks are designed to transmit that
is ultimately important. The ultimate user should be more concerned
about the information itself than with how she or he got access to
it.
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Having reviewed some of the issues and factors that I believe will shape
networks in the future, let me conclude with some specific networking
activities, services, and developments that are now underway or are likely
to take place in the future.
National and international networks like OCLC will reconstruct their
telecommunications topology and transport to achieve greater speed,
capacity, interconnectivity, and cost savings provided by the new
technologies, and to gain flexibility in coping with a very dynamic
telecommunications environment, short-term swings in pricing and
service quality from carriers, as well as accommodating the changing
needs for services and interconnectivity.
OCLC and other national systems will connect with other systems and
networks through standard transport level interfaces. While accommo-
dating the network's own unique protocols for as long as it is deemed
necessary, the current LSP protocol, and TCP/IP used by many
university campuses, will move toward the increasingly accepted and
mandated ISO/OSI standards both in the United States and Western
Europe.
The telecommunications environment is changing so rapidly that today's
network planners must take into account the possibility that the major
public service networks will themselves be in the information business
as well as providing cost competitive digital data and voice service from
terminal to terminal. This has broad economic, management,
intellectual, and even First Amendment implications.
OCLC and RLG are likely to work closely together in developing the
means to influence the use, management of, and access to the rapidly
changing and strengthening NSFnet and its regional components. The
purpose is to ensure that the libraries' broad and special needs are
reflected in the planning and management of this "academic" effort
and that access is facilitated to the unique library network databases
through this system.
Reference services like OCLC's forthcoming online EPIC service, as
well as other reference and full text services that will be able to take
advantage of the same system software and delivery structure, will
become accessed directly by the ultimate user as well as by the reference
librarian or other information specialist. This access will be
accomplished through a number of systems and from a variety of
locations as the systems evolve. These will include terminals or
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workstations within the library that directly access OCLC or from the
local public access catalog system, at home or office by direct dial access
to OCLC, through the local library or campus information systems,
or through future national academic network facilities. The demands
will obviously have implications for network planners. With holdings
information included on the EPIC database, a further acceleration of
interlibrary borrowing can be anticipated.
As library users become more aware of and dissatisfied with the fact
that a significant amount of older materials (particularly in larger
collections) are not available in the online public access catalog, the
significant remaining retrospective conversion backlogs will be tackled
both here and abroad. A network database and network conversion
services are extremely effective in this effort even when so-called "off-
shore" keying is selected. The significant additional unique holdings
that will be added to the international database will again make
networked reference and resource sharing more important.
Resource sharing will continue to grow significantly and electronic
document delivery will gradually play a larger role in request satisfaction
as the result of commercial FAX services and the various network
developments. Even larger libraries are likely to follow the example
set by the University of Illinois at Urbana-Champaign under the late
Hugh Atkinson's stewardship and increase their borrowing as well as
lending to further library patron satisfaction.
Preservation activities will accelerate with federal and foundation
assistance as well as significant library funding as the recognition of
the urgency of the problem grows. Networks will facilitate: (1) coopera-
tive planning and execution, (2) bibliographic information regarding
item-specific preservation action or intention, and (3) access to remotely
stored preservation copies in digitized forms for physical copy
distribution.
Direct linking-machine-to-machine-of library system and library
networks will increase significantly in a number of ways:
* Records can now be transferred directly from the national system
to the local library system and vice versa.
* The Linked Systems Project will continue with the objectives of
providing easier reciprocal exchange of records between OCLC and
RLIN, providing users of either system the capability of searching
the other database for records, and further increasing productivity
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in coordinated authority and cataloging work with the Library of
Congress and participating libraries. The protocols developed for
this effort will gradually migrate to OSI standards.
* Users will ultimately be able to move in a relatively seamless manner
from much-expanded local online public access library catalogs, to
those of other libraries in the system or consortia, and ultimately
to national and international databases.
Access by electronic means to full text will gradually improve as
publishers provide more current material in digitized form and the
technology of digitizing print materials including graphics becomes
more cost-effective and of higher definition. Access will be further
implemented by the new network infrastructures that are being
developed. These changes are apt to have a profound impact on what
we collect on, coordinated collection and preservation policies, and how
we develop a hybrid print/electronic information environment. In the
latter scenario, copyright laws will need to be thoroughly rethought
as will scholarly and research publishing. Printing increasingly becomes
the option and responsibility of the ultimate user on demand.
Networking both in the technical and collaborative senses is likely to
play an essential role in these developments.
Electronic publishing will in part be supported by networks as the
traditional roles of authors, publishers, scholarly associations, reviewers,
networks, and libraries undergo change.
Collaborative efforts by libraries and their staffs in adding value to
the online public access catalog and reference services will accelerate
and take many imaginative forms. In responding both to user needs
and economic pressures, such programs as journal awareness
information are likely to be fertile areas. Activities like those currently
being undertaken by the CARL libraries consortium will become more
common and quite likely will utilize networks like OCLC in the process.
Identification, evaluation, and access to educational software in a
collaborative academic endeavor may be the first of many such
collaboratively developed interactive databases on OCLC that will draw
from the experience of shared cataloging.
Government publications are more likely to be made available through
electronic networking with the collaboration of the Government
Printing Office and other government organizations, the depository
libraries, and the networks.
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Multimedia or mixed media formats will become possible as an order
of magnitude reduction in the cost of storage and transmission and
similar magnitude of improvement in quality and definition make text,
image, and sound presentation feasible.
This paper only scratches the surface as both users and information
specialists, particularly librarians, turn their creativity loose on the new
technologies and zealously push for adequate funding. They will not
be looking into the rear view mirror to see where they want to go.
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APPENDIX
Developing Technologies
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ASCENT OR DECLINE?
SOME THOUGHTS ON THE FUTURE OF ACADEMIC LIBRARIES
James F. Govan
It is hard to imagine an area in which forecasting is more vulnerable
than libraries and information. How many brave predictions from the
information scientists did we have about the demise of the book in
the 1960s and 1970s? But the problem is not simply the erratic advances
of modern information technology or the dogged persistence of
sixteenth-century technology. Libraries, in particular, find their purpose
in larger institutions of which they are a part, and those institutions,
in turn, find their destinies in still larger social contexts. Will the
population's growth or the economy create far more research
universities? Or will those same forces reduce the numbers of research
universities and compel a clearer hierarchical structure among
educational institutions of all kinds? How important will higher
education be to this society and how much will it invest in informing
its specialists, or better yet, its citizenry?
The answers to these questions, among others of a similar nature, will
truly determine the colleges' and universities' futures and, with them,
those of academic libraries. And, parenthetically, I suspect that the
environment will have more to do with those futures than will
information. Yet, insofar as we can isolate the libraries, it seems
indisputable that electronic technology will drive the principal changes
in them for the period that we are considering. The rate of obsolescence
and the variety of technology for handling information developed in
the last five years is indeed daunting, and, clearly, more is on the way.
It is startling to realize that in 1983, as I recently read, no library owned
a CD-ROM (Tenopir, 1988). When one thinks of the widespread use
of them today, one wonders about the future proliferation of other forms
of digitized information: intelligent work stations, optical scanners and
optical discs, expert systems, artificial intelligence, hypertext,
broadbands and satellites, and local area networks (LANs) and other
kinds of networks, as well as devices as yet unknown that will smooth
the search for truth by the twenty-first century.
Electronic information has recently and dramatically joined print as
a new phase in the history of information, and now we are entering
a period of thought/knowledge systems that will carry us another step
forward in using technology to support investigation. The latest systems
will integrate voice, data, and video; store and retrieve smells and other
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sensorial data; deliver documents and information both physically and
electronically; and provide far more tailored services and independent
operation for individual users (Anderla, n.d.). The integration of these
various forms of information, heralded within the year by the
announcement of the NeXT workstation, will constitute one of the
major efforts in the coming decade (Arms, 1984). Some institutions,
like Georgia Tech, have already begun the effort on a limited scale,
programming the online catalog to provide access to online services
and specific databases (Drake, 1987). As these capacities become more
sophisticated and available on more catalogs and through workstations,
the ease of moving from one mode to another will increase, and one
work area will provide the channel to all the sources of information
sought. In a very real sense, users personally will be able to control
much more of the shape and structure of their investigations.
Plainly, the new information technology will be an extremely powerful
tool. I think it is now safe to say that any technology to communicate,
store, and analyze information, desired sufficiently by the society to
gain funding, will be possible. Moreover, we will see large strides in
interfacing, interconnectivity, and standards that will enable systems
to communicate with far less difficulty. It would be a waste of your
time and mine to speculate on the precise forms and combinations of
the technology that will emerge and prevail in the next decade. To
have that done well, one needs a specialist in the technology, not a
library manager. The most complex aspects of technological changes,
as we all know, are human and economic, and this paper will concentrate
chiefly on these two areas.
First, technology's effect on networking among libraries will be
examined-where exciting new opportunities will occur, its impact on
individual users, and the services from libraries that it will make possible.
Next to be explored will be some of the internal changes in libraries
that this new environment will bring and the issues surrounding the
library's place in the university as it attempts to cope with the revolution
in disseminating information. Finally, I will suggest a new circumstance
that I believe will dominate and largely determine the role of information
in the university's life for the next decade.
The sources of information that the new systems will integrate will
be brought together by various networks. Over the next few years, we
shall witness significant strides in the development of standards and
protocols that will open up the way to greater networking versatility.
Interfaces among networks will improve and multiply. Full text networks
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such as ADONIS, supported by appropriate disciplines, will become
more common (see Campbell and Stern, 1987). Software like that offered
by Novell will lead to more versatile LANs for devices like CD-ROMs,
so that remote, simultaneous use by a number of investigators will
become fairly commonplace. Perhaps even the excruciatingly
complicated ownership problems will find solutions-possibly through
legislation like Senator Gore's bill for a national highway system, as
it were, for information (Martin, 1989). This bill heralds the approaching
creation of a national network, a topic that occupies a good portion
of a recent issue of EDUCOM Review (Summer, 1989).
We need not wait until these conditions have occurred, for many less
complicated tasks need immediate attention. Already, we in North
Carolina have created a statewide database within OCLC that is available
to the smallest library in the university system as well as to the two
research libraries through a university telecommunications network.
Moreover, we have explored systemwide subscriptions to online
searching services, and it is rapidly becoming clear that all the access
available at Chapel Hill will soon become routinely available at
Elizabeth City State if the need and the budget are there.
This pattern will soon be common throughout the country and will
grow to embrace efforts of other kinds of consortia, including those
that unite different kinds of libraries. Much of this world is developing
today. Recently, Harold Billings, the distinguished university librarian
at the University of Texas at Austin, outlined the various networks
to which his library belongs. The list of databases just on the Austin
campus to which the library is connected is surprisingly lengthy and
ranges from the Campus Information System to expert systems applied
to library functions. While Texas may be ahead of many of us, this
transformation is quietly but rapidly happening in varying degrees to
all libraries, and the electronic information to which it is providing
access is gradually approaching the volume of their print holdings.
Over the next decade, networks will multiply dramatically both in
number and variety. To give you some idea of how rapidly this
phenomenon can multiply, BITNET, perhaps the most comprehensive
scholarly network today, did not become fully operational until the
mid-1980s, tripling in size in its first two years (Oberst & Smith, 1986).
Not the least of a library's connections will be its accessibility to its
own individual users, however remotely located. The connection to each
individual workstation in the future will constitute a network, as it
were. We are now dealing with a library without walls, a library that
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is more an idea than a place and one that can be accessible to every
individual who has the telecommunications capabilities to access it.
Indeed, in many instances, nothing will prevent individual scholars
at Richland Center from communicating directly with a desired source
of information as easily as those at Madison.
Under these conditions, it is difficult to see how any inequity in access
to information among campuses in a university system can long persist.
Since it will be these networks that will permit libraries to adjust to
shifts in population as never before, even the distribution of students
should no longer be so great a factor in providing library services. What
may prove more of a problem are the changes in age and ethnic
background that the population is now undergoing. Libraries will have
to begin to accommodate a wider and more diverse clientele as student
bodies diversify and their own accessibility widens.
If the inequities of access seem solvable, the ambiguities of organization
are somewhat more difficult. The question is not so much the relations
among universities and their libraries, but rather what is a library and
who owns it? Many electronic and satellite communications are
susceptible to piracy, and the question arises as to how much a
university-a public university particularly-seeking to educate the
citizenry, wants to protect its data. On the other hand, students who
pay tuition may expect some advantage for their money and, perhaps
more importantly, institutional revenues must allay the costs of these
very expensive devices. We have no simple answer, and one of the
challenges of the next decade will be to work out questions of
institutional ownership and use.
Networks paradoxically both decentralize and centralize an organization
using them. This new environment, while reaching the most remote
locations, will prompt more centralization in the sense that the system's
library resources can become a common resource-i.e., one library for
all institutions. Again, we already have had some experience with this
kind of arrangement in North Carolina, although it is not in the state
system but rather in the Research Triangle universities. For some 50
years now, Duke and Chapel Hill have had cooperative collection
development programs based on a geographic division. For example,
we collect in the area of Chinese studies, and Duke collects in Japanese
studies. North Carolina State University joined the effort in the 1950s.
We now have developed an online union catalog that contains the
holdings of all three collections and a daily truck delivery, so that the
three essentially are one library. Perhaps the most telling point about
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the arrangement is that analysis of the database reveals that over the
period of online cataloging, at least, the three institutions have
duplicated only 6% of our acquisitions, and the highest rate of
duplication between any two of the institutions is 11%. Obviously, the
arrangement has saved each institution hundreds of thousands of dollars
over the years.
This model is now emerging among the smaller institutions of the
state system. And under the force of evolving technology, it will continue
to appear and to become entrenched, because new systems will make
the necessary cooperation easier and more effective in regard to print
collections. New technologies unquestionably will include faster and
cheaper document delivery systems so that this kind of arrangement
will be all the more attractive. It is just a matter of time, in my judgment,
before similar arrangements will be made in regard to electronic
information. Division of responsibility for networks, databases, and
other sources of information could be the principle for a system's
interdependence, or one library could place special emphasis on video
and another on voice, while all collect digitized data. In any event,
it is fairly probable that networks in the Triangle and university system
libraries will soon be dividing responsibility for electronic access in
much the same way that they now do for print collections and integrating
them for users throughout the network.
Interdependence will extend to other resources not often shared today.
We in North Carolina are already considering establishing a network
reference staff for the libraries in the university system. This kind of
pooling of human and equipment resources seems inevitable as the
ability to communicate draws us closer together and is a logical
concomitant to sharing information sources. In the next few years,
librarians will have to work out the details of hiring, placing, and
using staff that are shared. Public universities, especially, have budgetary
rigidities that often prevent the best use of new technology and should
begin to respond to these opportunities more positively. Institutional
sharing will increase under the pressure of electronic communication
of information, and bureaucratic regulations should not slow or hamper
it. It is one of the few opportunities to save money, so perhaps these
problems will receive the necessary attention.
If we are to consider whether this new technology will provide better
library service, perhaps we should begin by asking why our own faculties
often use libraries only minimally and frequently say-with scarcely
hidden enjoyment-that they never use the institutional library. Instead,
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they use their personal libraries or the "invisible college" or some other
alternative source. With a little thought, all of us will find the reasons
easily. Libraries today are bureaucratic, highly structured, often rigid,
too inconvenient, too time-consuming, and too complex for many
faculty. Technology offers prospective solutions to all but the last
problem-the complexities-which it will only increase. Unfortunately,
one of the reasons faculty give now for avoiding libraries is their
ignorance of how to use them and having to receive bibliographic
instruction alongside their undergraduate and graduate students is a
cause for embarrassment. It seems a perfectly understandable response,
but it should say to us all that we must find some acceptable way to
educate faculty in these new systems in a library context, or much of
the benefit will be wasted.
One of the most promising and humanizing characteristics of the new
technology is its potential for freeing both librarians and users from
the bureaucratic rigidities just mentioned. These barriers to use have
grown up, in part, because libraries' lack of resources have forced
librarians to pretend that monolithic services, access, and collections
will satisfy the varied constituencies they serve. They have never had
staff or budgets that allowed distinctions and exceptions. Technology
now may allow targeting of audiences so that services can be tailored
for undergraduates, graduate students, and disciplines and specializa-
tions on the faculty. Individual profiles can support the expert systems
and other user-friendly devices to eliminate a lot of the extraneous
material that past access to information made unavoidable.
To work, these refined automated systems will require librarians to have
a knowledge of how academics use materials. It is curious that we know
so little about this fundamental area of the profession. Some studies
have been done over the years of specific disciplines by scholars
themselves, but we need to know much more. It is a shame that more
universities do not have a research institute on the creation and use
of information like the one at Brown University. That institute, called
IRIS (Institute for Research and Information and Scholarship) actually
centers on the institutional impact of workstations, but ideally we need
units studying the use of information in all settings (Glicksman, 1987).
As it is, all of us should become more aware of the few findings that
exist in this area and what they tell us about how we can better serve
our users.
Recently, Fred Kilgour, the founder of OCLC, has been working on
the problem and has started his project EIDOS, designed to make
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libraries more responsive to the reality of their users' behavior. Thus
far, he has found that scholars, especially scientists, tend to use neither
books nor even journal articles but paragraphs and sentences. The
implication is that the current organization of materials is fairly useless
for most research. The catalog records and other retrieval devices are
too crude, according to Kilgour's findings, to produce the information
required without capturing a lot of irrelevant and obscure material.
All retrieval devices reflect primarily the physical packaging and not
the intellectual content. Perhaps technology will enable the creation
of new means of retrieval more useful to investigators, but it will take
a vastly different organization of libraries, their materials, and their
finding devices. Nonetheless, this fundamental change may be necessary
to exploit fully the libraries' rich resources, so carefully and expensively
gathered and organized.
A refinement of retrieval methods as well as the packaging of information
of this magnitude would constitute a true revolution in libraries. Past
organization of information, to answer a rhetorical question raised in
"Rethinking the Library" (U.S. Department of Education, 1988) has
responded to the aggregate, not the individual. We must begin to
unbundle the basic unit of information from other similar units if we
are to respond to what is already known about the use of information.
At the very least, the online catalogs uniformly should have retrieval
at the journal article level (Cohen, 1989) and the capability of listing
unpublished material and ephemera. These additions, of course, would
entail cyclical purging that would be active at all times to keep the
material current and the database manageable. It is the only truly sensible
and cost-effective way to use the instantaneous communications
technology that we now have at hand. Limiting ourselves to bound
volumes is very much like killing the proverbial butterfly with an
elephant gun.
We must confront the unavoidable truth that more and more information
is going to be a nonpermanent interactive phenomenon. This change
in the nature of our stock in trade will affect all we do in universities
and, indeed, in society. Just at the time that society becomes more
information centered, the security of ownership, standards, authorship,
and all the other characteristics of the Gutenberg era are eroding. The
resulting pressures on the human intellect and psyche are just beginning
to emerge. As a result, the area of cognitive science is receiving increasing
attention, and we in librarianship must be alert to research in that
discipline for what it can tell us about the needs of the public we serve.
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One challenge to today's professional librarians is to think through
the myriads of opportunities now possible in order to delineate the
most appropriate role for themselves in tomorrow's environment. As
we do so, we should not start with the present circumstances and methods,
but we should "rethink the library," as the Department of Education
suggests. We should not begin with the idea of preserving the library,
whether we believe, like Nina Mathiesen (1984), that it will survive
inevitably or we fear it will go the way of the dinosaur. Libraries are
simply an organizational solution that evolved in response to a demand.
As James Thompson (1982) in The End of the Library has said: "It
must be borne in mind that the pressure to change is coming, not just
from the potentiality of the new technology, but from professional
paralysis which has now made most of our major libraries largely
unusable." If we can now devise a better solution, then we should do
it. But whatever the answer, we should keep our eye steadily on what
information the students and faculty require to meet their responsibilities
and the most useful mode of getting it to them.
Over ten years ago, Peter Drucker (1976) spoke to ACRL on "Managing
the Public Service Institution," a topic that he has addressed frequently.
In this case, he limited himself to academic libraries and quite
legitimately made the point that academic librarians have gotten away
from their original and prime purpose. His implication was that our
procedures and organizations have become ends in themselves, whereas
more thought should be given about the purpose for which both were
created. He stated the proper direction in two succinct sentences: "What
is quality is determined by the user"; and "Discover your public's needs,
and you will have defined your service objectives." In the same talk,
he stated that it was equally important to know which services in the
library had become obsolete and could be abandoned in order to
reallocate resources to something that isn't getting done (Drucker, 1976).
Drucker is one of those rare individuals who apparently understands
thoroughly the worlds on both sides of the reference desk. Reading
his article is a very bracing experience for librarians, one that should
be repeated regularly. The maxims in it are basic to librarians of any
era; they will be vital in this transition to a new way of doing things.
One area that calls urgently for study is the coordination of print sources
with electronic sources. I have not made an exhaustive search, but I
am not aware of any literature on this new responsibility. How will
these two types of material be used together in a more intimate and
fruitful manner? How will librarians service them in such a way as
to avoid the kind of segregation and thus underuse that has befallen
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microforms and, to a degree, serial literature? What kinds of physical
spaces and distribution of workstations can we devise to ensure that
interacting with different formats, especially these two major types,
will be more convenient than it has been in the past with other formats?
What sort of catalog of electronic sources should one provide, and why
are we not already providing it?
Here, as in many other areas, it seems to me that the small and medium
sized libraries may provide some valuable leadership. They have extensive
and rich experience with integrating a variety of formats, experience
that could be highly useful as we go about adopting systems created
to integrate different types of information sources. (For a pertinent
example, see Horner, 1981.) Moreover, they have long serviced what has
been meant traditionally by audiovisual materials more effectively than
have research libraries. These materials are becoming more prominent
in teaching and learning on all campuses as the tie to print begins
to loosen. Film and video now seem destined for a role in education
that will be subordinate to but strongly enhanced by electronic
information's surge. Recent evidence shows that more digitized than
printed words are now being read (see King, n.d.; Simpson, 1985.).
Beguiled as we understandably are by the technological riches that are
available now and growing daily, it must be remembered that we confront
two other elements of the traditional library that do not exactly possess
an ability to change mercurially: the print collections and the staffs.
We have already touched on both, and perhaps we need not linger much
more in our limited time over the collections. It is now generally accepted
that we will always have an influx of new printed materials, probably
still the chief source of new scholarship. No amount of necessary
recognition of technological innovations and their influence should
divert us from what will remain the bread and butter of higher learning-
the printed page. It will require the same care and feeding that it always
has-and much more. The problem of preservation in this country has
arrived with a vengeance and will continue to absorb funds badly needed
for other purposes until publishers can be persuaded to use only alkaline
paper.
Print collections are, and will remain, the librarian's life's blood. They
are, and will remain, the chain around the librarian's neck. Much of
the conservatism and bureaucracy that beset libraries is a result of their
large, cumbersome presence. Who else on campus has to store and keep
track daily of an inventory of such numbers that is lent out regularly
to the community? Small wonder that others sometimes discern in the
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profession what they consider an excessive attachment to rules,
categories, and classifications. To alter this elephantine treasure, whether
to move, reorganize, diminish, or preserve a collection of 300,000 or
3 million single items, is no mean task. And such collections, in all
their cumbersomeness and indispensability will loom there, slowly
growing, as we march toward our technological sun. They must not
be forgotten or the increasing costs they will continue to exact.
As difficult a problem as print collections are, however, these problems
are simple compared to the challenges of staffing tomorrow's library.
If library service is to improve, clearly it will come in large part because
of the staff. The smoothness with which today's library staff have
assimilated nationally networked cataloging, online searching, online
local catalogs, microcomputers, local networking, compact discs, and
the wide variety of other systems based on digitized information, while
at the same time quietly schooling their patrons in the use of these
systems, is a largely unrecognized miracle in American higher education
over the past decade and a half.
We have seen already that the next generation of librarians may well
have to master all this and provide more tailored services as well. Those
expanded responsibilities could easily require as much familiarity with
a discipline's structure and content as with its literature. In addition,
they will have to develop new skills in computer science, for it is quite
likely that one major service may become the provision of software
to allow downloading from files accessed through the library into local
researchers' files. Unquestionably, they will have to create any number
of local databases for public use.
In truth, the new technology will produce a new distribution of labor
not only among professional librarians and paraprofessionals, but also
staff and users, local and network staffs, and librarians and publishers.
We are approaching a broad reorganization of the world of information,
so that it is sensible for us to be looking at the organization of our
libraries (Weiskell, 1988). A group of library directors that includes some
of our most creative thinkers has just published an article on the
organization of professionals with such responsibilities in the Journal
of Academic Librarianship. In contrast to many of the earlier attempts
at reorganization in response to electronic technology, this concept seems
to have promise (Woodsworth et al., 1989).
The unbundling of material, the use of work in progress, screening
or profiling for individual scholars, and the creation of software to
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make the library's data more usable, suggests a different type of librarian
in the future. It is a role that no other professional group in the university
is likely to fill. It requires an academic, not a technician, with a service
orientation and education in the essential sources of information and
not training in the tools to extract them. The more I have been exposed
to this situation, the more I have come to value the librarian's service
orientation in contrast to the commercial sector's attitude toward a new
customer or the computer center's sparse support of the individual
investigator. We should never undervalue that tradition in librarianship
as we expand it to include the dissemination of electronic information.
In a book as yet unpublished, Allen Veaner argues that librarians in
the past have seen themselves and have been seen by others as
"productivity workers." He persuasively makes the case that in a fatal
misstep, libraries adopted the model of the nineteenth-century industrial
plant. Not only has it reduced all library personnel to an inappropriate
status, but it has prevented organizational patterns appropriate to the
"life of the mind" that is the core of librarianship. Relegated to an
acculturation that measures quality by quantity from hours to volumes,
librarians, Veaner (1985) suggests, have allowed this perspective to place
them essentially outside the world of higher education, which is
incompatible with this quantifying approach.
One disastrous result of this history, Veaner says, is the adoption of
the factory's organization of paraprofessional personnel. This group
will, if anything, have to undergo an even greater transformation.
Increasingly, over the past decade or so, they have begun to perform
tasks and develop expertise formerly regarded as professional. No doubt
this trend will accelerate, and the lines between the two will become
less distinct. Understandably, this ambiguity causes unhappiness in both
groups. The time is past due when the profession and the universities
should clarify this demarcation of professional from paraprofessional
duties, recognizing that this line is constantly moving and requires
constant monitoring. They could do worse than belatedly implementing
the standards enunciated in 1970 in the American Library Association's
statement on the issue, "Library Education and Personnel Utilization."
Another drawback to these inflexible classifications of personnel is that
they prevent the experimentation so necessary to responding properly
to changed circumstances such as those we now face. It is understood
that precise adherence to job descriptions and staff promotions are largely
to protect the employee, but they are also a source of boredom and
burnout for employees and of inefficiency and anachronistic structure
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for the libraries. It is this kind of over-regulation that condemns
university administrators to allocate resources by tradition and inertia,
as Drucker (1985) so disapprovingly says. Somehow we should enable
libraries, as Veaner (1985) proposes, to create something like the "quality
circles" so beneficial to industry, the temporary teams put together only
for the time to accomplish a specific task (p. 595). The pressure for
this kind of flexibility will grow as more electronic technology becomes
integrated into the servicing of information on university campuses.
The provision of information should warrant unique standing in the
university, with special perquisites and appropriate remuneration.
Universities' attempts to resolve these matters by relating information
workers to workers in other areas never have been successful; now they
are beginning to look slightly ridiculous. A library paraprofessional
operating microcomputer networks or teaching undergraduates to use
CD-ROMs is as removed from a clerk typist as is a software programmer
and should receive similar recognition and compensation. The
accommodations of all sorts for people in this field should stem from
the necessities and value of the work they do, just as it does for faculty
and administrators. And if the acquisition, organization, and sharing
of information is not valued in an academic community, where should
it be?
One segment of society that has responded appropriately to the
increasing value of information is the business world. Any examination
of the future of academic libraries would be incomplete without an
acknowledgment of the private sector's expanding role in these libraries'
operations. The relationship between the two will be a paradoxical
dualism of part partner and part competitor. The library will constantly
be weighing its ability to provide services against the costs and other
drawbacks of purchasing them. At the same time, we have faced for
some time invidious comparisons between what we can develop locally
and what commercial vendors, with far greater resources and time, can
provide in the way of systems. University communities somehow must
come to terms with the fact that without local development, however
inferior to commercial products, certain systems required by libraries
will never come into existence.
The information industry's presence in academic libraries and the
growing acceptance of information as a commodity to be bought and
sold has vastly complicated librarians' lives. The ambiguities of
ownership and the challenge of protecting it, already mentioned, are
perhaps no more complex than the issues of pricing information and
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who should pay for it and who should be paid. Problems such as the
inequities of access imposed by charges and the determination of which
services to charge for and which to offer the university community as
part of the membership, require a rationale, not just the practicality
of insupportable costs.
Both education and industry could benefit from the rise of a
specialization in the economics of information, similar to that in the
economics of medicine which appeared in the 1950s or thereabouts.
I am told it will not appear because present circumstances do not permit
it. It seems that the necessary infrastructure of grants, graduate students,
senior researchers, etc., is not in place. Certainly valuable work awaits
qualified scholars' attention in this area. Both publishers and libraries
must navigate a good deal of white water during the transition to greater
reliance on electronic information. Questions like electronic publishing,
which some publishers feel is more appealing to librarians than it
is to them, hold serious economic questions for both. The issues to be
investigated include not just broad principles such as copyright and
ownership of intellectual properties but mundane questions like
reproduction in an electronic environment (see Cartwright et al., 1989).
To a librarian, it sometimes seems that publishers want to impose a
charge on every use that the new machines can count. Some have
proposed charging the library or the user each time an image is displayed
on a screen, whereas librarians protest that the time-honored right of
browsing protects them against such charges. Somehow we must work
our way through to a new code of accepted practices that ensures the
publisher a fair return on his investment and the librarian an
opportunity to serve his community within a budget that the community
will support.
The ultimate solution will be difficult and will require more experience
than we have at this point. It will be complicated by two additional
participants: the federal government on the one hand and the desktop
publisher on the other. Commercial publishers, in recent years, have
gone a long way in gaining acceptance for the idea that any information
published by the government should first be offered to the private sector
for publication and sale. The government itself has begun to sell
information that has been collected and analyzed at the taxpayer's
expense. The concept of information to inform the public and to
stimulate the researcher to produce new knowledge is much weaker
in our country than it was 15 years ago. The academic library-and,
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indeed, the university-must make sure that students and scholars do
not suffer as a consequence of the perception of information as a
commodity.
Desktop publishing has its own cluster of conundrums. The capability
is widespread already, and the pressures in present-day commercial
publishing could very well lead to a more serious role for this alternative.
The delays and costs of traditional publishing, the suggestion that some
publishers are taking advantage of a monopolistic position in certain
fields, and the rapid development of the pertinent technology such as
the laser printer, are prompting many spokesmen in academe to suggest
this kind of communication as a replacement for traditional publishing.
In addition, the exorbitant costs of some foreign serials has inspired
a closer examination of the present system of publication. Many
librarians are warming to the idea of having the university retain its
control of its scholars' copyrights and publish the research in some
electronic form. Otherwise, as Pat Battin (1982) pointed out years ago,
"the universities are in the embarrassing position of turning over their
copyright to the publishers and having their libraries buy it back from
them at exorbitant prices" (p. 581).
If any transformation of our present intricate system of acquiring
materials should come about, it would change drastically both the
practices and the structure of academic libraries. The larger point is
that the present system is not working economically for those libraries.
The combined costs of assimilating electronic technology, recent printed
materials, and preservation, have eaten deeply into their infrastructures.
For all the professed recognition of information as a commodity,
legislators and university administrators have offered little relief, and
much of the new funding seems to have gone to computing services
elsewhere on campus. Any prognostication about libraries' future would
be irresponsible if it did not lay heavy emphasis on their perilous fiscal
state today and the economic problems that lie ahead. All that we have
discussed carries a large price tag, and the parent institutions must
face the question squarely as to the very considerable costs of supporting
a contemporary academic library in a world awash with information.
The solution to these costs does not lie in more technology. At first
we thought it would save money. Then we thought it would not save
us any money but would allow us to do more. We now know that
it will allow us to do more but that it will also cost more. The mammoth
problem of equipment's obsolescence and staying abreast of the latest
software development is just beginning to hit libraries as the first
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generation systems are requiring replacement. Libraries are budgeted
for systems like the card catalog that did not require replacement, and
institutions must now begin to recognize that libraries will require the
same new computer and telecommunication systems on roughly the same
schedule as the computation center. By the same token, librarians-some
of whom Allen Veaner (1985) sees as falling in love with technology-
must conscientiously face the reality that some things we can do are
not worth the cost. That reality was never more real than it is today
when we have a buyer's market.
Most of the new technology discussed here will involve add-on costs.
The library budgets of yesterday simply will not accommodate these
new services and resources without considerable expansion. Unfortu-
nately, up to this point, most research libraries have not received
additional funding equal to these additional costs. The result has been
a dilution of other services and collections. These libraries are suffering
from a sort of organizational osteoporosis, accommodating this whole
new realm of expense from their general budgets. Obviously, this practice
cannot continue. Oscar Handlin (1987), the internationally known
historian, served a term as Director of Libraries at Harvard and
afterward, in 1987, wrote:
Among the uncounted casualties of the modern information explosion are
the research libraries-and particularly those in the United States. The
increase in the sheer volume of available data has exposed issues too long
postponed, while the cavalier attitudes of users and administrators have
persistently impeded the search for acceptable solutions. The result
endangers a valuable cultural asset, long rendered vulnerable by neglect.
(p. 205)
Libraries, as I have indicated, have never been supported to the degree
of their contribution to the institution. Traditionally, the strange
anomaly is that this acutely underfunded agency of higher education
is regularly castigated because it does not work well. Libraries are the
lowest element in an impoverished neighborhood, and I firmly believe
that what has been a tolerable and tolerated lack of performance will
become an acute problem in the years immediately ahead. Information
has begun to cost everyone more money, and university administrations
will have to recognize that it is going to cost them more. Libraries
are about to become either vastly more expensive or almost useless.
The savings for libraries, unlike the physical plant department, are
not in institutional dollars but in students' and scholars' time and
parochialism. Libraries, on average, use about 3% to 3.5% of the
institutional budget, a level set around a century ago. But I would argue
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that they contribute more than 3% to 3.5% of the institution's intellectual
life. Interestingly, in recent years, some more aggressively computerized
institutions have begun to spend as much as 5% of the general and
education budget on computing (Van Houweling, 1987). I think that
any investigation of the library's future should include a possible
expansion of its traditional portion of the institutional budget to reflect
its new responsibilities for electronic information.
One thing is clear: this issue cannot continue to be ignored. It cannot
be assumed that the capabilities and conveniences of this technology
and the people trained to service it are going to be available from steady
state budgets. We may need to restructure the university to find a more
efficient means of delivering information to the community, but we
certainly need to take a new look at priorities and preconceptions. It
is not immediately understandable why scientific and, yes, computing
equipment are regarded as essential and why similar expenditures in
the library are often regarded as excessive. While expenditures on
academic computing are rising without great resistance, we hear of major
institutions investigating the costs of library automation.
The major point here is to stress that this issue must receive long and
serious study on the highest institutional levels. Those in higher
education, as in society at large, have experienced a sea change in our
lives recently. Not only have economic resources shrunk, but we are
now truly in an "information age." It is difficult to feel at ease with
the notion that producing information is equivalent to producing steel,
but I am told it is true. It is scarcely a lesser adjustment to think of
the university as a network of individual scholars isolated in heuristic
pursuits, but just as we must make this adjustment nationally, so must
we institutionally. The structure of the American university, also dating
from the last century, may simply not accommodate a noncommunity
of scholars and students at widely scattered workstations.
Centrifugal forces have been splintering universities over the past
generation, but they may be mild trade winds compared to the hurricane
of the next century's technology. University leaders, if they haven't
already, should begin to study how their institutions will withstand
this whirlwind.
Any effective reorganization of higher education will have to reflect
the primacy of information as a commodity and as the basic ingredient
of learning. Where will the library fit into such a structure? Its present
budget and the status and remuneration of its current stewards do not
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indicate a very high standing in the academic community. As Vartan
Gregorian has said: "You don't send a tertiary organization to do a
primary job." Gregorian, like Handlin, is another scholar who
temporarily held a librarian's job. Both have contributed significantly
by validating what librarians have been saying to no avail for years.
Long before the next decade ends, universities of all sizes and characters
will have to determine the relationships among their information
agencies and the budgetary arrangements for them. None of the solutions
tried so far seem entirely successful, and the lack of clear thinking about
the problem is fairly remarkable. The distinction between research and
information services often gets overlooked, and the roles for the several
players in the management of information-and there are more than
two players involved-on most campuses still have not received the
study and definition that they require.
As I review what I have said, several themes seem to be apparent. First,
the new technology has put information in a dominant position, perhaps
the position it should always have had. Second, this change in
perceptions, if not priorities, implies the need for some conscious and
major reorganization of universities for the first time in a century or
a century and a half. Third, budgetary rigidities are standing in the
way of much of what we have to do, including private/public
cooperation, joint purchases of equipment and software, and sharing
of personnel. All these points have direct implications for academic
libraries and bear close study for the future of those organizations as
well as for the parent institutions themselves.
I want once again to remind us all of the central, even predominant,
role of printed materials in higher education in the next decade.
Librarians have begun to emphasize the difference between information
and knowledge, because we have begun to fear that, in the fascination
with technology, the principal purpose of education will get overlooked.
No one has put the concern more succinctly or more cogently than
Daniel Boorstin (1980), another scholar cum librarian, when he said:
"We can be informed; we cannot be knowledged" (p. 6). In that con-
nection, university administrators should be aware of the relentless
shift of investment from the humanities to the sciences caused by the
reduction in monographic purchases to cover rising serials costs
(Association of Research Libraries, 1989). This trend has gone on for
several years; if something isn't done to end it, support for the humanities
could become irreparably crippled.
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I have tried to suggest some of the directions that academic libraries
will take in the next ten years and to point out some of the issues
that warrant special examination. Now, in closing, I want to return
to the most important issue of all. It is my firm belief, one confirmed
as I read background material for this paper, that we are now entering
a new era in the management and use of information. While librarians
have been heralding all the expanded access that information technology
will provide, in the last two or three years we have been hearing
complaints of a different sort from scholars. It could be called the
Penguin Syndrome for those who remember the story about the little
boy who read a book about penguins and complained that it told him
more about penguins than he cared to know. I recently heard an
internationally respected scholar from Yale say that his biggest problem
was that 95% of the information he read was repetitious. What he wanted
from the library was not access but screening and selectivity.
The message is clear. The problem, at least in this country as Oscar
Handlin implied, is not too little access but too much. In fact, the
situation had become so acute by 1986 that one expert in these matters,
Joseph Pelton of Intelsat, worked out how much information a human
mind can process in its allotted time on earth. He called the result
the TIUPIL or the Typical Information Use Per Individual Lifetime,
assuming that a person lives 70 years and processes some 27,000 written
or spoken words during the course of a day. (The origin of this second
figure is left unexplained.) In any case, a TIUPIL turns out to be
equivalent to 20 billion bits of information. Intelsat, Pelton says, soon
will have networks capable of sending up to 100 billion bits a second
and concludes that we will have machines capable of processing
information thousands or even millions of times faster than the human
brain. He announced this revelation in an article somewhat cautiously
entitled "Heading for Information Overload" (Pelton, 1988).
All of us have had the feeling of being overwhelmed by information,
much of it repetitive whatever our specialization or academic assignment.
In fact, even with the crude tools at hand now, we have begun to make
efforts to pick our way through it with SDI and table of contents
programs. As I said earlier, the technology becoming available, while
opening the floodgates still wider, will enable us perhaps to alleviate
some of the traditional obstacles to the use of libraries. We have reached
the point at which we can begin to think in terms of a surplus. Perhaps
now we should turn our thoughts to developing systems that enable
the provision of better and more responsive individual profiles and that
deliver information not to masses but to individuals. Some of you, like
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me, must be children of the Depression and always find it hard to think
in terms of plenitude. It is particularly difficult when your fiscal situation
perpetuates an atmosphere of shortages. But when it comes to
information, we are at the stage where we have, if anything, too much.
One awkward question arises out of all this. Can we justify the cost
of access-and it, like the rest of these systems, will cost significantly-
if scholars are already complaining of being inundated? We should realize
that unless we abandon gross additions to available information and
develop systems to make the information we have more useful, we may
be overburdening every aspect from the budget to the librarian to the
scholar. The technological prospect before us is rich enough for us
to abandon the information-poor attitudes of the past and become aware
of overabundance and overburdening. We must be sure that use is made
of the new technology to respond better to the individual user's interest
and eliminate unwanted information. We must now begin to make the
concern for relevance equal to the concern for access. Well informed
prognosticators tell us that the development of technology in the coming
decade will be market driven, that general development will give way
to the creation of specifically requested tools (Anderla, n.d.). This change
also reflects the same recognition that we are entering a new age of
plenitude and precision. Every effort must be made to ensure that users'
needs are answered so that the powerful tools developed are as responsive
to the use of information as they are to its availability.
I am very excited about the potential for reorganizing and redirecting
instruction and research that technology holds out. Given the growing
importance of information to society and thus to universities, I cannot
believe any other development will be more significant in American
higher education. Perhaps at long last, libraries, by whatever name,
can become what they should have been all along and make the
contribution to universities for which they have always had the potential
but never the means. For them to do so, it will take an awareness of
and sensitivity to that potential by faculty, students, librarians, and
the university leadership. As the Introduction to Rethinking the Library
says, these are not "library problems," but problems facing our society's
leadership at all levels and in all pursuits (U.S. Department of Education,
1988, p. 2). We have an unusual opportunity. I hope we don't muck
it up.
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PERSONNEL REALITIES IN THE
UNIVERSITY LIBRARY OF THE FUTURE
Sheila D. Creth
The visit to the library cost us long hours of work.
... the verification we aimed to carry out was simple, but our progress...[as
we] followed the various routes that the play of openings and obstacles
allowed us, was very long. And tedious.
-Umberto Eco, The Name of the Rose
Changes and challenges will be significant for university libraries in
the 1990s and into the twenty-first century as they face a continuing
proliferation of information sources in multiple formats, advances in
computing technology affecting communication techniques and
information processing, and an increasing demand from all segments
of the university population for timely access to information. These
changes in the information structure, driven by technology and the
transformation of the economy from industrial to information-based,
will be coupled with the need to maintain traditional collections and
services well into the next century. In anticipation of the dramatically
altering information environment, a shared vision within the university
community should be developed regarding information access and the
role of university libraries and librarians. The overall complexity of
the information environment in the coming decades will continue to
require the talents and expertise of individuals who understand the
principles of organizing information and are able to work with materials
in all formats-print and nonprint as well as with varied communication
systems-and who are able to teach others how to find their way through
the increasingly complex maze of information resources. As commun-
ication and information systems become more electronic and "high
tech," the more critical will be the presence of librarians to contribute
a human dimension to the process of seeking information and to the
design of future information systems.
University libraries will be central and critical in the national and
international information network, though services and collections will
change in the coming decades. The traditional concept of the university
library will alter fundamentally over time. And the shift and expansion
of the library's role in relation to changes in information creation,
collection, storage, retrieval, and dissemination will have a profound
influence on the library organization and its personnel. Major personnel
issues that will require consideration in order to smooth the transition
to a dramatically different information context include:
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* redefinition of the role of library professionals in support of the
university mission of teaching and research;
* altered organizational structure for university libraries in order to
respond to new communication and information systems;
* revised education, knowledge, and skill requirements for library
personnel to support an expanded and increasingly complex
environment.
ROLE OF LIBRARY PROFESSIONALS
In the future, there should be an expanded role for library professionals
in the university teaching and research processes. Information is the
key component and resource in the education community; therefore
it follows that the role of librarians should be expanded so that they
contribute more directly and readily to the learning process for students
and to the search for new knowledge through research. The need for
an active and direct involvement becomes apparent when examining
two realities of the university community: the users or constituency
groups requiring information assistance, and the information resources.
As strategic plans for the campus information environment are
envisioned, including the integration of communication and
information systems, it is important that we not fall into a trap of
simplifying either the information user, or the pace at which all
information resources are likely to be integrated into cohesive,
interlocking, and user-friendly systems.
Library Users
Members of the university community-faculty, students, administra-
tors, researchers, other staff-all have differing needs to locate and
analyze information. They bring to this process varying levels of
knowledge and skill. The university represents a microcosm of society
in all its diversity, and within higher education there is an expressed
interest in increasing diversity by recruiting and retaining a greater
number of minority students and persons with handicaps, encouraging
and welcoming the "adult" student, and sustaining or expanding the
number of international students, particularly from developing
countries. These students, undergraduate and graduate, bring to the
campus a variety of experiences in using library and information
resources. International students cope with language and cultural
differences and a library and information structure on campus quite
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different than those in their home country. The undergraduate student
has likely never used a library of the size of most university libraries
and feels awkward and uncertain about how to proceed. In addition,
within the undergraduate population there will be students who have
specific difficulties or problems, from the handicapped who have
physical limitations and may require additional assistance, to students
who are academically at risk, to minority students who may feel
uncomfortable and less than welcome in an environment that minimally
reflects their own ethnic and cultural experience.
The faculty also represent a diverse group that cannot be adequately
described with the label of "scholar" as though their information needs
and experience are generic. While it is likely that by the twenty-first
century all faculty will have personal computers and will be using them
for multiple functions from word processing to electronic commun-
ication, the sharing of electronic "tools" will not make their approaches
to research any more similar than their use of print materials. The
differences that exist among the disciplines regarding the scope, depth,
and type of information required will not alter appreciably in the future,
although all researchers will find an increasing amount of information
contained in electronic format.
In addition to responding to the variety of information needs of the
university community, university libraries in state-supported institu-
tions have a secondary clientele composed of individuals within the
general community, business, and industry to whom they provide
services. In many states, universities and their rich resources in research
talent have been sought as partners in economic development. Libraries,
as essential support for research, need to be more involved in university
plans to create a partnership with the business community.
Finally, university libraries operate within a network of library and
information organizations nationally and internationally in order to
acquire materials needed to meet local user needs. Reliance on networks
will increase in the future as communication systems allow greater access
to bibliographic records and actual materials held at another library.
The library information user is not a single entity but many individuals,
loosely fitting into general categories, requiring different levels and
degrees of information as well as assistance in learning and using the
vast array of resources available.
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Collections and Information Resources
The traditional view of libraries as physical facilities where the
information required by the university community is housed is
expanding to include the recognition that the library is a primary node
in the electronic information network. Into the next century, university
libraries will continue to collect materials to support teaching and
research in all the traditional formats (books, journals, newspapers,
microfilm, video, slides, manuscripts, photographs, and other archival
materials) as they also integrate electronic information (represented by
CD-ROM products, hypertext systems, machine-readable data files,
online publications, and information available via communication
systems) into collections and services.
The context for the future library suggests that rather than relinquishing
functions that are currently an integral part of university library
activities (e.g., selecting and organizing materials, assisting and
educating users in locating information) these will continue, although
in different ways, along with new activities that will emerge.
The responsibilities of all library staff will be affected by these changes
in the information environment. Support staff will assume greater job
responsibility at the same time that many routine clerical activities are
absorbed by computer systems, and greater educational and experience
requirements will become the norm for support positions at all levels.
The activities of the professional staff will be highly diverse, focusing
on policy development and program design, along with development
and application of a variety of new information products and systems.
At the same time, professional librarians will be active nationally in
a number of arenas addressing the design of library networks,
influencing the standards and design of commercially produced
information products, addressing issues related to scholarly commun-
ication and a national information policy, and contributing to priorities
and directions in higher education communication and system
development. Librarians also will give increased attention to their
management responsibilities and the need to design an organization
that is responsive and resilient in the high-paced and constantly
changing information environment.
Generally, library professionals will have to do it differently, do it more,
and do it faster. Each of these major activities will require considerable
time and attention from professionals and in some regard, a reorientation
of their time and energy. In addition, new knowledge and skills and
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a strengthening of current knowledge will be required to be proficient
and effective in this new environment. Specific areas that will demand
increasing attention from professionals in the future are reviewed briefly
in the next section.
Information Systems
The online library system on the campus will increase in value as it
becomes a primary information resource providing access to informatiov
about locally held library materials while also acting as a gateway p
provide access to many other information sources. Library systems will
become more powerful with enhanced flexibility and ease in ase.
Individuals will be able to move from the bibliographic database to
other datafiles-bibliographic, textual, and graphic-as well as to the
campus and national communication systems facilitating their request
for materials and information.
The potential is endless for expansion and enhancement of the library
online system. Librarians working with computer center staff will devote
considerable attention to the issues related to creating and operating
large information systems, and the connection of these datafiles to
national and international communication and information networks.
They will consult with faculty on determining which commercial and
other databases are most critical to load on the mainframe for addition
to the local online library system. Finally, librarians will develop
machine-readable data files (MRDFs) for library-owned materials and
assist faculty in the development of MRDFs for their datafiles that may
have a broad interest to the research community. Attention to
establishing necessary standards for bibliographic coqtrol of MRDFs
will be particularly important in the early 1990s. /
In the highly automated environment, networks will continue to be
important to university libraries as a means to expand the resources
available to the local library user, resolve problems of interest to multiple
libraries, address issues of national significance, and as a means to create
efficiencies in certain library functions. Librarians have established a
model for cooperative action through major networks that operate
throughout the country. Continued technological improvements will
offer opportunities for expanding the role and value of networks,
including those that have an organization-based affiliation such as the
Committee on Institutional Cooperation (CIC; the Big Ten universities
plus The University of Chicago) and those that are information-based
such as BITNET.
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Services
The combination of the library online system and the campus
communication system, which links all members of the university
community, will offer librarians an opportunity to enhance services.
Some indications are beginning to emerge as to how the technology
will assist in an improvement of service to the university community.
For example, electronic communication systems provide a new format
for the exchange and delivery of information within the academic and
iesearch community. Online reference services via the campus
telecommunication system will be common in the near future and, in
this environment, there is potential for improving the quality of service
as a reference query is forwarded electronically to the librarian with
the subject background related to the inquiry. The librarian will have
more time to explore resources related to a question, which is often
impossible at the reference desk while other individuals wait for
assistance. With the availability of national electronic mail systems,
there is ao reason for the librarian responding to a complex question
to stop when the expertise within his/her library has been exhausted.
Instead, the professional will be able to tap the expertise of a library
colleague at another institution, thus sharing and combining knowledge
for the benefit of the local researcher.
Other traditional services will be enhanced as faculty submit course
reserve lists and interlibrary loan requests via electronic mail, in many
cases having downloaded the bibliographic information from the library
online system or some other bibliographic database. In addition, course
reserve lists will no doubt be available via the online library system
so that a student can check required readings without coming to the
library. And interlibrary loan will be improved by allowing users to
request materials directly from another library within an identified
network without having to use an intermediary in the library to transmit
the request.
In general, vastly improved document delivery services on the local
campus as well as nationally and internationally will be possible with
a combination of communication systems and telefacsimile equipment
for the high-speed and low-cost transmission of materials. Much of
the information required will be transmitted, not via a paper copy,
but instead the information will be digitized and delivered directly to
the terminal of the requester.
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User Education Program and Research Support
The emerging information society, with its multitudes of new products
and options for packaging and exchanging information, and the
accelerated rate at which technological changes are occurring, adds a
degree of complexity in using information sources that may overwhelm
even the most sophisticated library user. Professionals will give
increasing attention to instructional programs designed for all groups
of information users. The library instruction program will focus on
providing users with the knowledge and skills required to operate
successfully when presented with so much information and in so many
formats. Librarians will work closely with faculty to encourage the
inclusion of assignments for undergraduates that will require them to
use information resources. For many upperclass and graduate courses,
librarians will provide presentations on information resources related
to the course and/or the student's assigned research topics within a
specific field. Finally, presentations for faculty will be offered to provide
information on timely topics that are interdisciplinary in scope, assisting
them in staying current on the multiplicity of information resources
they can draw upon. Librarians will be effective teachers in both
planning and presenting of these educational sessions. They also will
use technology-particularly computer software-to develop teaching
aids or tutorials to create a more flexible learning environment.
Teaching will be a standard activity for most library professionals as
they reach out to the various campus constituencies to help individuals
weave their way through the maze of information sources. A side benefit
of a more intense interaction with various users is that librarians will
have a solid grasp of user needs, which will be useful as they contribute
to information system designs.
Librarians also will have more direct involvement with research efforts
on the campus, acting as a partner in this activity. While librarians
have always contributed to the process of research, their contribution
has been largely passive in nature. In the future, they will have more
active involvement in the research endeavor, providing updates on new
publications, information on an MRDF in a researcher's area of interest
and delivery of information based on a profile of the researcher's interest.
The more intense involvement of librarians in research activities will
require that they be in close contact with individual faculty, have a
general knowledge about research projects and interests, and maintain
a general currency related to emerging issues in a particular field. This
more active and visible role will allow librarians to facilitate the research
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efforts of faculty and others by providing connections to prime
information resources in a timely manner and anticipating information
that will be relevant. In addition to a more visible presence among
faculty on the campus (i.e., at faculty departmental meetings, symposia,
presentations, follow-up meetings, discussions with individual faculty,
preparing and routing updates on information sources and systems),
librarians will be active participants in the scholar information
communication networks established within a discipline or subject field.
Electronic communication-e-mail and conferencing systems-will
become a standard means for researchers to notify colleagues of
preliminary research findings, provide prepublication access to papers,
critiques of papers, and research results, and exchange basic information
with one another. University librarians who participate in these
networks will have an important mechanism for staying in touch with
the issues of most urgent concern within a field and beyond the campus.
This involvement will provide them with greater understanding and
knowledge of the field that they will in turn apply toward collection
decisions, identifying datafiles for development as MRDFs, providing
access to prepublication information, and generally strengthening their
background in providing information assistance to the research effort.
Collection Building and Preservation
The university library in the next 20 years will still look familiar in
many regards, most particularly in the existence of traditional
information resources such as books, journals, newspapers, and videos.
There is no evidence yet that in the 1990s we will see a majority of
publications, even journals, move to an electronic base, not to mention
newspapers, textbooks, and the novel or book of poetry. Aside from
the aesthetic concerns, this phenomenon is unlikely to occur at the
pace and scope often predicted for more practical reasons as well. A
report submitted by Hans Rutimann, a consultant to the Research
Libraries Group (RLG) in May 1989, concluded the following regarding
electronic publishing: (a) electronic publishing has advanced slowly
and fitfully, and as an industry is still far from mature; (b) most electronic
publishing ventures are not money-makers because the investment is
significant and the return on investment small; (c) experimentation with
electronic publishing by publishing one or two journals will not work;
(d) because graphics are absent, electronically published journals are
inferior to their print counterparts and are used essentially as "glorified
bibliographic" files.
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So, to paraphrase the famous quote from Mark Twain (with apologies)
the news of the death of print materials has been greatly exaggerated.
While it is safe to assume that by the twenty-first century most, if not
all, indexes will be in electronic format, that much federal government
information will be issued electronically, and that scientific data will
be largely available in this format, other information will continue
to be published in print format and selected for inclusion in university
library collections. The challenge for librarians will be to coordinate,
merge, and integrate the multiple formats of materials into an
understandable information system so that all members of the university
community can use these resources successfully.
Collections also are in need of preservation and librarians will continue
to give attention to the options available for saving deteriorating
materials published on acid-based paper. At the same time, attention
will have to turn to the potential preservation problems presented by
new formats and how to ensure that information contained in these
media do not also fade, crack, or deteriorate in some other manner.
University libraries will be the central players in national and
cooperative preservation efforts over the next decade.
ORGANIZATIONAL DESIGN AND MANAGEMENT
The changes brought about by technological applications and
innovations suggest that library staff will be managing and working
in a very different organizational environment. Even as we enter the
1990s, a number of these changes in work content and patterns, working
relationships, and communication processes have already occurred.
There are choices to be made about how technology will be introduced
and applied, and thus how it will affect work and the individual.
Undoubtedly much work in the university library will be more
challenging and exciting as a result of information technology, but other
work is likely to become less so as it comes to be controlled more by
technology than by people. A computer system does not allow flexibility
in how work is accomplished-standards and protocols must be
followed. There is a real possibility that in the electronic library many
activities will become very routine with little opportunity for either
personal interaction or latitude in exercising judgment to complete tasks.
The quality of work life in libraries may suffer with intense
computerization. Libraries have been viewed as "people" organizations
both because the work is accomplished by people and because they
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are service organizations. The library has been an organization where
social contacts and relationships are the way in which work is
accomplished. If library work increasingly involves people interacting
with computer terminals rather than with other people, this may well
affect individuals' desire to work in a library or reduce commitment
to the work in those already employed. The potential for alienation
in a highly automated environment has been identified by researchers
for at least two decades.
In a highly automated environment, just as relationships will be altered
between individuals, their work, and their coworkers, there is the
potential for the relationships between supervisors and staff to alter
in a fundamental way as the computer becomes the primary means
for performing work, monitoring performance, and communication.
The ability for supervisors to use technology in this way results in
what is referred to as "remote supervision."
If a sterile and demoralizing work environment is to be avoided,
librarians will need to build on the positive qualities of the high-tech
environment while taking steps to minimize or avoid its negative
characteristics. Innovative approaches to job design and the organization
of work will be required in the future.
Computerization also will have an effect on the organization because
of the increased availability of information that previously was
controlled by a few individuals or a department, and the emergence
of new channels of communication through the use of electronic mail.
As information via online systems is more widely disseminated and
assessed by many more individuals, the influence-even power-that
has been exercised by a few through the control of information will
no longer exist to the same degree. Telecommunication systems will
be commonplace in libraries in the next decade, enhancing both formal
and informal exchanges among staff. Because the computer provides
an almost neutral means of communicating, allowing position and status
in the organization to be largely ignored, people are likely to
communicate in all directions-up, down, across-in ways that they
have not to date. Communication via e-mail offers a powerful new tool
which will allow staff to establish new relationships, contacts, and
networks. These contacts will allow individuals to move beyond their
own unit or department, and for professionals beyond the library and
the campus, with ease and minimal expense. As opportunities for access
to information and to colleagues and coworkers alter, communication
norms and patterns will alter and previous barriers and limitations based
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on position in the organization and physical location will diminish.
While a more open communication system offers tremendous potential
for improving the quality and support for decisions because of broader
input, it is also likely to create some additional turmoil in the
environment as more people express their views openly and critically
regarding a host of issues. Professionals will have to develop techniques
and skills to manage in an organization that is not neat and tidy, and
they will have to consider options presented by communication and
online systems for reconfiguring work and the structure of the
organization.
Libraries traditionally have been organized around the functions of
public and technical services. This divisional structure has worked
relatively well in the stable environment common to libraries into the
1960s. In most libraries, operations were organized around similarity
of tasks or activities as well as access to manual files and materials
needed to perform tasks. In a labor-intensive and manual file
environment, efficiencies were sought with centralization and a tightly
controlled hierarchy. This organization created a vertical orientation
with communication, authority, and assignments flowing downward
through the organization; levels and units within levels were fairly
autonomous and isolated in day-to-day performance. Unfortunately, this
structure produces divisions among departments and staff requiring a
high degree of management intervention in order to reach decisions
and resolve interdepartmental problems. This structure additionally
limits the effective use of staff talents and knowledge across the
organization, and limits the ability of the library to respond to change
quickly and in an innovative manner. Integrated online systems present
a unique opportunity for university libraries to reorganize in such a
way as to utilize staff more effectively and to provide a flexible and
adaptable organization.
The basic characteristics of a future organizational model should be
flexibility in structure, staff talents used where most appropriate, reliance
on computing systems for communication, data gathering and analysis,
and greater responsibility in decision-making residing down in the
organization. One model for the future organization is a team or cluster
approach to organizing people and activities. For example, teams in
a university library could be organized to reflect the academic disciplines.
Departmental libraries which exist currently on many university
campuses are similar to a discipline-related structure although more
narrow in focus. Discipline-oriented teams (humanities, social sciences,
science) might be comprised of staff to handle technical processing
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activities of ordering, claiming, receiving, and cataloging as well as
professionals to respond to collection management issues and direct
reference and research support including user education. Each member
of the team would have broad responsibilities with the limitations of
the position assignment and their abilities. The team would provide
a more intimate management group with considerable leeway within
policy and fiscal guidelines to develop and provide services based on
the needs of their primary clientele. The team structure would be more
likely to avoid the fragmented task assignments similar to the assembly-
line environment of highly automated workplaces. A team organiza-
tional approach allows staff to see how their work contributes to the
overall mission of service, thereby encouraging their interest and
commitment. Finally, the team structure offers staff opportunities for
continued learning and advancement. Further, this structure would more
likely be responsive to faculty and student needs in a specific discipline,
and establish a much closer relationship between library services and
the academic program.
The team structure will need to be balanced with a centralized
coordinating structure that would assure the development of and
adherence to policies and standards, the training of staff for system-
wide activities, and the assignment of specialists for short-term projects.
The approach of a centralized coordinator for traditional public and
technical services functions would be similar to current personnel
practices in libraries and other organizations. A personnel administrator
is the central source for policies, procedures, and legal requirements
while also providing guidance and direction on staff development, job
counseling, and discipline. The actual implementation of various
personnel policies and programs, though, is the responsibility of
supervisors and others throughout the organization. If the application
of this construct were considered, then the present administrative
structure of public and technical services could shift dramatically in
the future and might even disappear as the primary organizational
structure for the library.
Whatever organizational design is used for a particular university library,
professionals must integrate the technology into the organizational
structure and processes in order to create a more dynamic and responsive
organization, one that retains a human face. An organizational design
that moves away from the traditional hierarchy will impose new
expectations and demands on professionals and other staff. In a team
setting, individuals have to develop a high degree of self-discipline and
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responsibility toward activities and toward one another, and a greater
effort will be required to maintain clarity in communication and
decision-making.
In whatever organizational structure evolves, managers will need to
develop new skills as well as new attitudes in order to operate effectively.
They will have to learn how to use influence rather than authority
vested in a position, how to cultivate a commitment to cooperation
beyond what will benefit the individual or his/her department, and
to develop an outlook that is always focused on the overall mission
and objectives of the library rather than the specific goals of one
department or division. Information technology can be used to create
a work environment that combines high efficiency with a people-
centered, rather than a machine-centered, environment but it will require
imagination and flexibility.
KNOWLEDGE AND ABILITIES IN THE ELECTRONIC LIBRARY
Because the information environment is changing, the requirements
for knowledge, skill, and ability in library staff are changing as well.
The support staff will assume new responsibilities requiring an increase,
in some cases, of formal education but clearly requiring more training
on-the-job as new systems and services are introduced.
Librarians will have the greatest demands placed on them to expand
their knowledge base and their skills. For the foreseeable future, it will
be essential for librarians to have a sound subject background and an
understanding of curriculum and research needs within their subject
areas. In addition, a sophistication with computer technology will be
expected, with some number of library professionals highly knowledge-
able and experienced with the specifics of computer systems. Much more
will be expected of librarians as the information environment and the
library organization becomes increasingly complex. As managers they
will need to understand evolving management principles in an intensely
information- and change-oriented organization. They will need
analytical and planning skills, political sensitivity and interpersonal
skills, and a tremendous flexibility in addressing organizational issues
in an ever-changing environment. The characteristics for the ideal
university librarian, as articulated by a number of people in the
profession, can be summarized as follows:
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* an entrepreneurial risk-taker who is adept at working in a hierarchical
structure;
* an independent worker, but also a team player;
* excellent at fulfilling the requirements of specific assignments while
also contributing in the external environment;
* competitive and assertive but also cooperative and willing to
compromise;
* intellectually committed but equipped with technical and managerial
competencies;
* enthusiastic in response to new technologies without becoming
emotionally attached to any one system.
These requirements may appear to be paradoxical but in fact they
represent a current and future reality in describing the diversity and
flexibility of talent that will be needed in the university library.
Librarians will have to be able to operate on many levels, within many
different-sometimes conflicting-situations and with many constituen-
cies representing different views and demands. Rather than developing
one personal or managerial style with which to address all situations,
people, and issues, librarians will need to develop strategies that can
be used to fit the situation in which they are working at the moment.
The expected requirements for library professionals are quite impressive,
if not staggering. There is no way that this level of expertise can be
achieved without serious attention to the process of continued education
and training for professionals, and their responsibility in turn to address
training and learning for the support staff.
The university library through its administration must accept as a
primary responsibility and objective the continual development and
training of its staff. Managers and supervisors need to turn a critical
eye on internal staff development programs and opportunities in order
to refine and redesign the approach to staff training and education.
While training in the traditional library organization is critical to quality
service, it takes on a new and more demanding dimension in an
automated environment. The visibility created through automated
systems and the cost of implementing and maintaining these systems
has created a risk for the library that has not existed in the past. With
automation, users want and expect fast, competent, and expanded
service. They will not be patient when staff are unable to operate
comfortably with computer systems or are clumsy in explaining a
software information package.
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These factors suggest that the level of staff understanding and
competence with computer and information systems must be excellent
because it directly affects the quality of service on the local campus
as well as in the network relationships so essential to information
services. It is imperative that much greater effort be addressed to
preparing staff for new activities and new ways of accomplishing their
work. This aspect of quality service is as important as the effort put
toward addressing the myriad of technical issues that surface when
implementing large systems. If we keep in mind that the power of
technology to transform the university library and information services
on the campus will be exploited by people, then training should rise
to the top of the list as a priority. Technology is a tool; it is people
who bring imagination and understanding to bear on the information
and the social setting in which information must be sought.
Libraries do not have a tradition of a well organized and systematic
training approach. Training is very decentralized and idiosyncratic to
particular departments if not individual supervisors. Training in a
highly automated and constantly changing environment will require
a change from these past practices. Training for online systems as well
as for new electronic products should be centralized and far more
organized in approach and presented in discrete (not random) units,
with technology being used as a primary training medium. Beginning
immediately and into the future, far more time and attention will be
required for preparing staff for a multitude of activities, not only learning
automated systems. "Preparing" staff is meant to suggest a broader
commitment than simply imparting skills. The process of preparing
staff should focus on encouraging employees to be creative and
productive problem solvers, to understand the relationship of their work
to the whole, and to develop a positive attitude toward change.
In developing a stronger internal staff development program, staff
resources will have to be allocated specifically to the function of training
to accomplish the multiple activities for a quality program: assessing
training needs, developing training materials, planning and presenting
training, and evaluation of training results.
The requirements for professionals to strengthen and expand their
knowledge will be very diverse with both formal and informal activities
undertaken within and external to the university. Professionals will
need to spend more time in developing and strengthening their subject
background through a variety of means. They will have to devote time
to management workshops and programs to develop and refine their
59
abilities in this critical activity. And they will need to develop their
understanding of and ability in training in order to contribute to the
learning of support staff.
Developmental needs will be met with attendance at library and
computer organization conferences as well as scholarly association
conferences, leaves to conduct research, special internships at other
institutions, and sponsorship by the university at intensive summer
institutes focusing on developing leaders in higher education.
A much more comprehensive understanding of requirements for
education and training within the library and information context needs
to be developed and plans articulated to meet these needs. A quality
staff does not just happen. It requires an investment of time and dollars
to ensure that staff are prepared on all dimensions-knowledge, skill,
attitude, and confidence-to perform effectively in the future
environment.
The ability to accomplish the level of training and development that
leads to quality service requires resources. The university administration
must be responsive to providing the additional funding required to
address training costs.
OTHER ISSUES
There are other personnel issues that need to be addressed for libraries
within the context of the university. One is recruitment of minorities
to the library profession (not simply attracting an existing minority
librarian to a campus) and salaries of library staff, most particularly
professionals.
Attracting minorities to the library and information profession is no
less a problem than in many other disciplines and professions, although
the ability to do so is compounded by low salaries. A critical aspect
in the information seeking process is the ability of the library staff,
particularly the professionals, to understand the needs of the users
including their cultural context which influences how a person
approaches a new situation. The minimal number of blacks and latinos
in academic libraries limits severely our ability to respond effectively
in a critical area of university service as an increased number of minorities
are attracted to campus. Central administration and library adminis-
trators should work together to identify programs that might attract
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minorities to the profession specifically to university libraries rather
than public and special libraries. For instance, internship positions of
one to two years could be established in the university library for a
black or latino student who would be encouraged to go to graduate
library school once experience has been gained or, if a library school
is at the university, while attending the graduate program.
Salaries for library staff must be reviewed in relation to other positions
on campus. Library support staff positions are frequently underrated
within a university classification system because there is a limited
understanding of what staff actually do in relation to the variety and
complexity of materials in many languages, and the intensive service
requirements. And, of course, in the past several years the demands
on support staff to understand and use computer systems has risen
dramatically.
A lack of understanding of what professional librarians do is also
prevalent, and even when librarians enjoy "faculty" status on campus,
their salaries are often not on par with those of their colleagues. This
is especially true if one compares the nine-month appointment of faculty
to the twelve-month of librarians. It is not sufficient for a university
to base decisions on the compensation program for librarians based
on how librarians' salaries compare to other university librarians'
salaries nationally. First, this overlooks the fact that library work has
been historically undervalued because it is a female-dominated
profession. Second, it is short-sighted if the talent required to manage
the information services on campus are to be available in the twenty-
first century. Instead, compensation for librarians should be compared
to faculty and to professionals on campus, most particularly the
computer professionals.
The ability to attract and retain outstanding people to the field over
the next few decades requires attention to all of these aspects of work
and career: the responsibilities and role of librarians within the
university, the quality of the organization within which they work,
the opportunities for learning and development, and the compensation
for their contributions.
Technological advances will continue. They are not new to society nor
to libraries, although the scope and magnitude of change is on an order
never experienced before. While there may be considerable uncertainty
when looking ahead to the twenty-first century, now is the time to
begin the process of molding and shaping the future to create a future
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that is desirable. In the vision of the future library and the information
environment, we should hope to avoid reactions of extreme frustration
and tedium by those seeking information as expressed by the quote
from Umberto Eco's book The Name of the Rose. The future library
in whatever form it evolves should continue to be an extension of the
classroom and the research lab-a place to experience the joy of discovery,
the satisfaction of learning.
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THE FUTURE OF SCHOLARLY COMMUNICATION
Kenneth M. King
THE TECHNOLOGICAL CONTEXT
Advances in computing and communications technology are changing
the nature of work, scholarship, the role of the university, and the basis
of national wealth. From the perspective of higher education, the major
elements in this emerging technological revolution include:
* high speed international networks connecting scholars to other
scholars and to distributed knowledge databases, computational
resources, and experimental instruments;
* the availability of low-cost workstations with enough computing
power to enable scholars to build knowledge on a dynamic platform
composed of computer programs and numbers, text, images, and
sound in electronic formats;
* the development of software platforms that enable complex programs
including programs simulating complex systems and expert systems
to be constructed from building blocks;
* the emergence of a third kind of science in which the properties
of complex systems are studied by creating information analogues
of these systems in computers. This science is encouraged by the
availability of supercomputers including parallel computers.
Over the past eight years, low-speed electronic networks connecting
more than 1,000 institutions of higher education worldwide have become
operational (Figures 1-3). These networks enable scholars to exchange
messages, electronic mail, and small files over elapsed time intervals
as small as seconds or minutes. They also enable worldwide information
sharing through electronic bulletin boards on hundreds of subjects.
These networks are being augmented by much higher speed networks
in technologically advanced countries. In the United States, NSFnet
and regional networks connect more than 300 colleges and universities
with sufficient bandwidth to support interaction between workstations
and computers on the network (see Figure 4). The national
63
S- Figure 1.
supercomputer centers are servers on this network and a number of
university libraries and RLIN (the Research Libraries Information
Network) have been connected. Figure 5 displays an emerging
architecture for library connections to the network.
A plan to create a much higher speed network, the National Research
and Education Network (NREN) has been developed by the Office of
Science and Technology Planning (OSTP) and the Federal Research
Interagency Coordinating Committee (FRICC). A proposed develop-
ment schedule for the NREN is displayed in Figure 6. This network
will have the capacity to transmit multimedia information, video, and
sound, in addition to text and data files. It will also enable scholars
to control and collect data from remote instruments such as the space
telescope and particle accelerators.
The microcomputers commonly found on faculty discs have the
computing power to control words and text. This explains the fact that
the most ubiquitous faculty applications for computers are word
processing, electronic mail, and desktop publishing. Advanced
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workstations with the power to control images and sound have begun
to appear but are not yet widely affordable. During the next decade,
however, scholars will be able to cut and paste images and sounds,
create animations, generate synthetic voices and musical instruments,
and begin to get control over multimedia information on affordable
workstations. Even crude voice recognition and language translation
capabilities will be widely available. Workstations will come equipped
with complete sound input and playback capabilities, and an interface
to television and video recording and playback equipment, as well as
image scanners and laser printers. The image scanners will enable the
integration of facsimile (FAX) and electronic mail. This technology
will enable scholars to build knowledge on a new and dynamic electronic
platform as contrasted to the current static platform afforded by books
in print format.
An essential element of progress is the ability of faculty with little
or no programming knowledge to construct complex programs from
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modules created by experts which are readable, editable, and connectible.
This will allow complex programs to evolve and progress to be made
in the evolution from information processing to knowledge processing
(expert systems) to intelligent processing (the creation of virtual
coworkers). Object-oriented programming holds promise of
providing the framework which will one day enable scholars to create
software that will give a workstation the capabilities of a virtual
coworker. Cerf and Kahn (1988) have referred to one of these expert
systems, which helps scholars navigate through the sea of distributed
knowledge on the networks (i.e., plays the role of a skilled reference
librarian), as a "knowbot."
Over the last 25 years, a third kind of science has emerged (after
experimental and theoretical science) based on an ability to create
information analogues of systems in computers in order to study
their properties. In industry this capability is being applied to
design cars and airplanes and create new materials and
pharmaceuticals. In academia, simulation constitutes the most
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powerful tool available for studying systems whose complexity or
accessibility make them otherwise intractable to analysis. Simula-
tions with a powerful graphical interface have also proven to be
powerful tools in improving teaching and learning. Good
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simulations allow students to discover underlying principles by
interacting with a computer model of a system. They transform
learning from a passive to an active experience, and change the role
of teacher from presenter of information to participant and guide
in a discovery process.
THE IMPACT OF TECHNOLOGY ON SCHOLARSHIP
AND SCHOLARLY COMMUNICATION
The emergence of high-speed international networks has had a major
impact on scholarly collaboration. This is most apparent in "big" science
which has always involved participation by scholars from many
institutions and many countries. It is also apparent for scholars in highly
specialized fields whose peers are few in number and widely distributed.
These collaborations have involved joint work on papers, planning
for experiments, and development of databases. Informal networks have
developed in which documents describing work are distributed
electronically to a group of friends before formal publication.
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As an example, experiments supporting or contradicting cold fusion
were reported on over the network almost as rapidly as results were
available in the laboratory. Some of these papers were never formally
published.
Over the next decade, electronic repositories containing all or most
of what is known on many subjects will begin to appear on the network,
and these repositories will be continuously updated as new knowledge
is developed. Early examples of this have occurred in medicine where
there is an online toxic substance treatment database and in chemistry
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where there are databases containing spectra of known chemical
compounds. Many others are being constructed in fields ranging from
botany to dead languages. It has become clear that knowledge that is
indexed in one place, and can be accessed electronically, is extremely
useful. Scholarly productivity is proportional to access time to
information and electronic information on the network is for many
scholars more accessible than information in print format in libraries.
The ability to create and rapidly retrieve information in dynamic
repositories of knowledge will also enable scholars at small and remote
institutions to participate in worldwide large scale collaborations.
William Wulf at the National Science Foundation is actively encouraging
the creation of collaboratories on the network created out of computer
systems, software, and knowledge databases, that facilitate large scale
collaboration between scholars who are geographically distributed. The
goal is to reduce or eliminate the barriers of space, time, and culture
to scholarly interaction.
Among the databases beginning to appear on the network are
bibliographic databases. The Research Libraries Group (RLG) has
started a pilot study in which individual scholars connected to the
internet (NSFnet and networks with gateways to NSFnet running the
same network communication protocol) can search the RLG union
catalog for citations directly. Similar connections are being implemented
by OCLC and the Library of Congress. Approximately 50 university
libraries are connected to the internet, primarily to enable remote access
to their online catalogs by students and faculty who are not on campus.
Some of these libraries permit access via anonymous logon which enables
any person connected to the network to interact with their library
catalog.
The Library of Congress in collaboration with other libraries has defined
a linked system protocol which enables libraries to communicate with
each other electronically. This system is being used today to exchange
authority records among the Library of Congress, OCLC, and RLG.
The implementation of a standard search protocol called Z39.50 is being
planned by vendors of major library systems. It will enable patrons,
through a library system connected to the network, to search other
library catalogs in the network which have implemented this protocol.
Thus over time many of the major libraries in the world may become
electronically interconnected.
Some university libraries have begun to explore the utility of full text
information online. Among the more ambitious projects is a five year
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project at Carnegie Mellon University to create an electronic library
called the Mercury Library. The aim of the electronic library, as wittily
expressed by Harry S. Martin III at the University of Minnesota Law
School Centennial, is to "keep the faculty out of the library." Materials
beginning to appear online include dictionaries, encyclopedias, thesauri,
and the complete works of authors such as Shakespeare. These documents
are indexed and hence can be searched for words and phrases. Using
hypertext software, connections can be constructed that create an
arbitrary path through multiple volumes. Speaking of books which
are indexed and linked, Marvin Minsky from MIT has described a
conversation between scholars in the next century in which one of them
says, "Can you imagine that they used to have libraries where the books
didn't talk to each other?" As scanner and character recognition software
improve, the technological barriers to getting the full text of books
available in electronic format will become solvable. Harder to solve
will be problems involving the creation of standards for the electronic
representation of a book reflecting both its content and design, and
copyright issues concerning controlling access and distribution of books.
In addition, it will be well into the next decade, if not the next century,
before displays with enough resolution to permit comfortable reading
of large amounts of text are widely available and affordable.
Among the most potentially useful documents to be available online
in electronic format are journals. Some experiments have begun in which
journals are available in electronic format with access restricted to a
particular set of scholars. Since these electronic documents can be indexed
and searched they are extraordinarily useful complements to journals
in print format. It can be assumed that a strong economic incentive
will be created to solve the intellectual property rights issue preventing
journals from routinely being distributed in electronic format. Virtually
everything published today starts out in electronic form and could thus
be distributed in electronic form.
The combination of networks with the capacity to distribute multimedia
information and workstations with the power to edit and synthesize
multimedia information provides the technological foundation to build
knowledge on a dynamic platform of text, images, and sound as opposed
to the static representation provided by books in print format. The
distribution of scientific results created by computer modeling as videos
is an early example of these capabilities. The simulation of thunder-
storms, hurricanes, fluid flow across air foils, and the interaction of
atoms and molecules have been presented as videos which graphically
and visually display the underlying phenomena. Using color and
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rotation skillfully allows scholars to simultaneously display data plotted
on many variables and to visually find interesting relationships. This
technology provides scholars with the capability to create their own
instant replays. It can be expected that, increasingly, scholarly
publications will employ video and sound in addition to static text
and pictures. In many communities, the number of videos rented per
day surely surpasses the number of books checked out of local libraries.
This is a portent of the future.
In many ways the most difficult unsolved technological problem is that
of providing scholars with the software tools and components enabling
them to build complex models of systems without extensive program-
ming knowledge. Elements of the necessary technology have begun
to appear in the context of object-oriented programming and multilevel
operating systems with tool kits and interface builders for creating and
connecting modules to form more complex systems. As this technology
evolves, more and more low-level intellectual activity will be
automatable, and systems of greater and greater complexity will be
candidates for simulation. These capabilities will change teaching and
research by providing access to information and canned expertise on
many subjects, anytime, and anyplace. The economic incentive to
scholars to encapsulate their knowledge on a subject in a computer
program will be substantial.
The impact of knowledge modules which are available everywhere to
support lifelong learning on the current structures of higher education
is likely to be traumatic. Just as local banks have difficulty competing
with national banks with a strong electronic infrastructure, colleges
and universities may find themselves in competition with bigger
universities as well as with media and publishing conglomerates for
the business of education. These organizations will have the technology
to produce high quality interactive instructional modules built on a
dynamic platform of text, images, sound, expert systems, and computer
simulations.
All of the impacts of high speed networks and new multimedia platforms
for building and presenting knowledge on scholarship are hard to
predict. Certainly it will greatly increase the volume of material produced
and distributed. It will also reinforce the trend toward the creation of
international subcommunities working collaboratively in specialized
areas of research. It will increase the number of people participating
in scholarship by expanding the resources of every institution to those
defined by the network, thus permitting participation in research by
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scholars from small and remote institutions. It will also expand the
number of large-scale projects involving many scholars from many
institutions. These trends will increase competition among scholars and
place a premium on rapid publication. This will put pressure on journals
to publish electronically and provide for peer review electronically. It
will also put pressure on institutions to create an appropriate computer
communication and support infrastructure to support scholarship in
an environment in which scholarly resources are distributed globally.
THE IMPACT OF TECHNOLOGY ON LIBRARIES
The impact of emerging technology on libraries and librarians will:
* exacerbate the current knowledge explosion problems by accelerating
the production of documents in print format while adding new
electronic formats which will require collection;
* increase demands by scholars for more help and support from
librarians in navigating through globally distributed but electron-
ically accessible knowledge resources;
* require that librarians develop a whole new set of expertise enabling
them to handle information in new formats and deal with the
complexities of computing and communications systems;
* increase pressures on libraries to develop electronic systems providing
for greater control over backroom functions while also providing new
electronic access patron services;
* increase demands on major libraries to provide user support and access
to scholars regionally and nationally;
* increase the importance of cooperative efforts by libraries nationally;
* increase the pressure on already stressed library and institutional
budgets.
It is unlikely that the development of knowledge in electronic formats
will soon decrease the pressure on libraries for space to store documents
in print format. In some sense, printed documents are static
representations of a dynamic document, a snapshot of the dynamic object
at some point in time. Since these snapshots are simple to produce,
there will surely be more of them. In addition, it is rational that librarians
be responsible for scholarly information regardless of format since they
are experts at organizing knowledge in ways that make it accessible
to scholars. Thus they can be expected to assume responsibility for
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software collections, databases, and dynamic representations of
knowledge in addition to all of the other formats they now collect and
manage.
As distributed knowledge that is accessible from networks is developed,
scholars will want help in accessing it. Since standards for retrieving
information have been slow to develop, there will be many different
retrieval protocols. Thus, librarians will be pushed to provide a new
range of user services requiring them to acquire new expertise associated
with handling, organizing, collecting, and accessing information in
electronic formats.
One way of coping with the information explosion is to get better control
over the information collection in the library. This would allow
librarians to warehouse rarely used documents but retrieve them on
demand and to use interlibrary loan systems optimally. Thus there will
be pressure on libraries to improve simultaneously their backroom
operations while providing a whole new set of patron services associated
with access to electronic materials.
As major libraries get connected electronically, a demand will be
generated for outreach services by these libraries to the region, the state,
and the nation. This will be one more cross for the libraries to bear
and one more pressure on scarce institutional resources. These pressures
should reinforce the current trend toward cooperation between major
libraries to solve common problems, and to develop complementary
collections, at least in the area of electronic collections. It may even
be desirable for libraries to specialize in remote user support areas and
develop mechanisms for shared support so that every library need not
support every patron requirement.
All of these new requirements will place pressure on already stressed
library and institutional budgets. Among the new financial pressures
will be a requirement for maintaining and creating knowledge resources
on the network. These are ordinarily charged by usage which follows
the standard paradigm for computing resources in contrast to the free
access paradigm of libraries. Actually since service is never free, library
access is ordinarily funded and provided to scholars as part of an
institutional infrastructure cost. Working out which services will be
provided by the institution as the natural right of people at the institution
and which services will be fee-based will be a major problem for higher
education.
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RECOMMENDATIONS
In response to the technological revolution in progress, it will be
important for universities to:
* build the communication infrastructure on campus that will connect
their scholars to the emerging international networks and all of the
knowledge resources connected to these networks;
* build a state-of-the-art library system supporting both patron services
and backroom services;
* begin to build expertise in library staffs in supporting remote users
and in providing information in electronic formats;
* begin to create via pilot projects experience with an electronic library.
As competition for faculty and students increases, universities with a
strong computing and communication infrastructure anchored by a
strong library system will have a competitive edge. For universities that
are tied in an important way to the economy of a state, it will be
particularly important that they support and lead a knowledge-based
economy in the state. The foundation of a strong knowledge-based
economy will be an outstanding library system that is capable of
providing a window to its patrons into the knowledge resources of the
world.
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TARGET 2000: STRATEGIC IMPERATIVES
FOR ACADEMIC RESEARCH LIBRARY SYSTEMS
James M. McGrane
2000 A.D.: A FORECAST FOR THE FUTURE
Imagine sitting at a workstation that, with a few simple keystrokes, could
give you access to the world's information bases, displaying on a single
screen anything from text to complex color graphics and video.
The same workstation lets you send voice and text messages, and access
all the facilities of a corporate computing and communications network,
regardless of the information type. You would also have access to a common
public telecommunications network capable of handling all types of
information, such as voice, text, data, video, at whatever speed.
This is the information network of the future. (Martin, 1989a)
Science fiction? No, this is the prediction of James Martin, a renowned
prognosticator of computing futures, writing in PC Week. Aspects of
the communications infrastructure required to support this vision are
already being deployed in the United States, Europe, and Japan. These
are the ISDN networks you have been reading about.
In another article, for the same publication, Martin writes:
Artificial intelligence technology is growing at a furious rate and promises
to have some important strategic implications for business and society.
Actually I prefer not to say "artificial intelligence." A better phrase is
"automated reasoning" suggesting that a computer reaches conclusions by
reasoning in an automated fashion....
However, in the future, any task in which expertise can be reduced to
rules or tasks that require a vast amount of knowledge can be automated.
(Martin, 1989b)
Martin forecasts this last change to occur within the next 20 years.
And, while this scenario is likely to prove more optimistic in that time
frame than the first, some aspects are clearly likely to materialize.
Martin's information and communications technology list for the next
ten to twenty years is an impressive forecast of significant new
capabilities including:
* worldwide data networks;
* advanced network machines;
* digital telephony;
* digital signal compression;
* optical fiber networks;
* processing satellites;
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* megapacket/second superswitch;
* optical switches;
* gigabit/second networks;
* intelligent network directories;
* massively parallel systems;
* massive connectivity;
* gigabyte read/write compact disc;
* pervasive expert systems;
* neural networks;
* continuous speech recognition.
What is most impressive is that much of the underlying technology
for these advancements is already being seen in the marketplace.
Another view of the year 2000 was put forth by Paul Strassmann, former
vice president of Xerox Corporation's Information Products Group.
Writing about the future role of paper, he predicts:
There will be a lot of paper in use in the year 2000. There will be more
of it per capita, than at present, because there will be so many more originals
from which copies can be made. The information workforce will be twice
its present size. The price of delivering text from electronic originals will
be significantly lower than is currently the case-perhaps 90% less. The
quality of electronic printing-incorporating color, graphic designs, and
pictures-will make this means of communicating attractive to use. The
"intelligence" of printing and composing machines will be of a sufficiently
high order to cope with the enormous variety of electronic forms in which
originals will be represented....
Paper will not be used for archival storage .... Paper will be used for reading,
due to its greater human compatibility. Ink will be applied to it by direct
electronic means...paper will be used as a relatively short-term working
surface rather than as an archival medium....
VDUs (video display units) will not replace reading. They will deal with
the logic of information search, with composition of text, and with terse
highly structured messages. Electronic printing will be the technique for
generating an increasing variety of books, magazines and documents....
(Strassmann, 1985, pp. 176-77)
Combining the vision of these two individuals, one scenario for a student
in the year 2000 might be that highly valued, frequently referenced
materials are distributed directly by the publisher to the student in
electronic format. The cost is no more than that of a book in today's
environment. The content is prepackaged containing the full text of
the document, book, or report together with high resolution color
graphics and images. "Smart software," based on hypertext, eases access
and analysis of the content.
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Or, the student might simply tap into an on-demand electronic
publishing system which downloads the information directly into the
user's personal workstation. This workstation is no larger than a
notebook with a built-in gigabyte hard disc or compact disc drive. Its
screen resolution of over 200 pixels challenges even the crispest image
presentation of a printed page. The cost of the workstation will be
under $1,500 in today's dollars.
When a paper copy is needed, the information is output on a high
quality, color capable, laser printer.
For less frequently accessed materials, which still have reference value,
the student dials into regional or national "electronic warehouses" over
sophisticated and very high-speed optical fiber networks. Bandwidth
has expanded to the point where even very dense information
applications, such as image transmission, are easily handled at low cost.
These large centralized "warehouses" enjoy significant economies of
scale enabling the economics to be favorable to the author, the
"warehouse" manager or publisher, and the user. A per-access royalty
is paid to the author, together with a one-time acquisition fee. This
provides the economic incentive to ensure the continued creation of
such information. The reduced costs to manufacture and distribute such
materials allow the publisher to keep his cost to the end user at about
the current levels for paper copies. The elapsed time from the creation
of the document to its public availability is measured in hours as the
paper printing process is eliminated.
Newspapers and popular magazines continue to be routinely published
in a paper as well as in an electronic format. This is because the primary
information value to the user is in the currentness and coverage, and
the underlying economics are in advertising rather than user fees.
Because of the human compatibility factors, mentioned by Strassmann,
paper continues to be the preferred medium for initial distribution.
Research use of such materials, however, quickly evolves to electronic
format almost exclusively. Books with broad market appeal are also
published in dual formats. But the technology infrastructure and
resulting cost structures favor electronic distribution and information
management for most materials.
That such developments are possible has already been hinted at in the
marketplace. Consider the impact that commercial information services
have had over the last 20 years. Services such as LEXIS, from Mead
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Data Central, Inc. which house the full text of case law and other legal
reference materials, have fundamentally changed the nature and scope
of legal research. NEXIS, also from Mead Data Central, and Dialog's
services have automated much of the research activity of the corporate
library.
These services, which employ relatively primitive technologies by the
standards of what should be available by the year 2000, only suggest
what will be accomplished when technology and commercial incentive
combine to build a better mouse trap.
This scenario, or any other you care to create based on current technology
forecasts, implies dramatic change. This is particularly true for the
traditional roles of the academic research library, those of information
collection, storage, and access. Cost-effective and convenient product
and service substitutes will rapidly evolve to challenge those roles. In
fact, the change one faces over the next ten years is likely to make the
last twenty seem calm.
How one proceeds from this point will dictate the future of the University
of Wisconsin's library system in the year 2000. Will you become the
"information railroads" of the twenty-first century with huge
investments in fixed capacity, but no passengers or freight to speak
of? Or will you successfully define the library's "value proposition"
and evolve the system to help manage our society's transformation into
an information society?
Clearly, this paper will not answer that question for you. How you
avoid the former and achieve the latter will require far more time,
expertise, and effort than a single author-or a single paper-can deliver.
The most that can be accomplished is to raise key issues, suggest a
planning framework, then challenge this forum to focus on the real
barriers to success which are not technological but managerial.
STRATEGIC CHALLENGE: DEFINING THE QUESTION
The best definition of strategic planning I have found is that it is a
process by which an organization seeks to discover a profitable fit between
itself and its environment. The importance of linking strategic business
planning to technology planning is, perhaps, best summarized by
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Strassmann in Information Payoff: The Transformation of Work in the
Electronic Age (1985). Based on his years of looking at the impact of
technology on business operations, he observes:
* computers will not make a bad business good;
* automation is a great cure, but it is not a panacea;
* a bad strategic situation cannot be corrected by automating it;
* automate success not failure (p. 159).
So, I would suggest the first question to be asked is: What is the strategic
plan for the University of Wisconsin, as a business enterprise, as it
approaches the year 2000?
I choose to pose the question in the context of a business enterprise
since, I believe, we all compete for limited resources, be they people,
capital, markets, or students. Thus, in my view, the best strategies
embrace what Michael Porter defines as a competitive strategy in his
book, Competitive Strategy (1980):
Every firm in an industry has a competitive strategy, whether explicit, or
implicit. This strategy may have been developed explicitly through the
planning process or it may have developed through the activities of the
various functional departments of the firm. Left to its own devices, each
functional department will inevitably pursue approaches dictated by its
professional orientation and the incentives of those in charge. However,
the sum of these departmental approaches rarely equals the best strategy...
increased attention to formal strategic planning has highlighted questions
that have long been of concern to managers: What is driving competition
in my industry or in industries that I am thinking of entering? What actions
are competitors likely to take, and what is the best way to respond? How
will my industry evolve? How can the firm be best positioned to compete
in the long run? (p. xiii)
As Porter recommends, all competitive strategies must be defined within
the context of internal factors, or those over which the enterprise has
some control, such as an organization's strengths and weaknesses. These
result in the organization's unique competencies.
Other factors are external factors. The enterprise can exert little direct
control over these, but it must anticipate and respond to them before
they threaten the organization's survival. External factors can be viewed
as the opportunities or threats that exist within the industry in which
one competes. Or they may be the expectations that society places on
the organization as a whole, such as government policy, social concerns,
evolving mores, and so forth.
Technological innovation, such as that discussed in the opening of this
paper, is an external factor. It potentially impacts a business, such as
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the University of Wisconsin, by (a) making possible product/service
substitutes; and (b) changing the requirements for the university's
manufacturing process, i.e., the library system.
Such innovation must first be understood in the context of the
enterprise's current position before it can be successfully planned by
any functional unit within the enterprise. For example, I am sure that
automotive technology was used by various functional units of a railroad.
But, the failure of the management of the enterprise was to understand
how flexible transportation systems, made possible by the car, would
change the demand for fixed transportation systems like the railroads.
"Flexible knowledge" systems, i.e., those that are electronically based,
in my opinion, will change the topography of any industry that currently
transfers knowledge through "fixed systems." Whether the enterprise
relies on a centralized campus or a fixed information collection housed
in an academic research library, substitutes will arise that deliver
educational services at a time, place, and price that compete with our
traditional understanding of a college or university.
In a service economy based on knowledge and information, education
is the ultimate service business. Therefore, I caution this group that
any consideration of technological change as it relates to the university's
library system must first be framed against the competitive strategy
of the university. Failure to do so will result in an implicit competitive
strategy. And experience has shown that implicit strategies fail against
explicit ones.
HIGHER EDUCATION IN THE LAST PART OF THE
TWENTIETH CENTURY
That the United States is in a post-industrial phase cannot be questioned.
The real question is what is the makeup of the post-industrial world.
I tend to believe Paul Strassmann's assessment that we are a service
society whose principal economic activities are information-based. Even
as early as 1984, information workers constituted better than 50% of
the civilian workforce in the United States. If one adds in, as Strassmann
argues, the percentage of information work done by noninformation
workers, information work, in terms of cost, represents two-thirds of
the total U.S. labor expenditure.
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According to a Hudson Institute forecast of skill requirements for jobs
in the year 2000, the information component of jobs will increase in
content and complexity. From a base of 25% in 1988, over 40% of the
jobs in the year 2000 will have an information skill rating of over 3.5
on a 5.0 scale. Demand for people to fill such jobs as manager, lawyer,
engineer, and natural scientist will increase significantly faster than
jobs calling for less developed information skills. In fact, jobs with
an information skill rating of 2.4 or less will decrease from 40% of
today's workforce to only 26% in the year 2000 (The Wall Street Journal
Centennial Edition, 1989, pp. A15-20).
Similar forecasts are presented in an Occupational Handbook Quarterly
issue that provides projections to the year 2000 on employment, economic
growth, industrial structure, and educational attainment (Abramson,
1987).
While I am not trying to define the university's competitive strategy,
I would suggest that, because of the higher intellectual content and
complexity of the jobs in the 1990s, society will increasingly look to
qualitatively measure the output of our colleges and universities. While
this is a difficult measurement, it is imperative that our students emerge
able to work with complex information and transform that information
into a higher level of knowledge. Academic libraries must support the
attainment of that goal.
Perhaps the Carnegie Foundation's report, College: The Undergraduate
Experience in America, summed it up best when it stated that the measure
of quality for a college or university must be "the resources for learning
on the campus and the extent to which students become independent,
self-directed learners" (quoted in Breivik, 1987, p. 44). Information
technologies will redefine the first part of the statement to emphasize
those resources accessible from the campus, rather than on it. The second
part of the quality statement, however, will remain unchanged and
essential as we move into the twenty-first century.
For, as Strassmann (1985) notes, "the organizing principle of a service
economy is global cooperation. The primary resource is knowledge"
(p. 206). "Enhancing human capital," he continues, " is essential for future
economic growth. It translates directly into prospects for increased
employment opportunities. Human capital appreciates... through
education, training and software development...." And Strassmann
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concludes, "a productive service society advances primarily by finding
new ways to improve its returns from investments in human capital"
(p. 217).
Put aside, for a moment, issues that surround the quality of a society
which does not optimize its human capital; focus only on the economic
reality of the workplace in the year 2000. The economy will require
college and university graduates who, at a minimum, are capable of
what Ernest Boyer called for at a 1987 Columbia University symposium:
(students)... should become increasingly self-sufficient and independent as
learners. Instead of depending on signals from the professor, they should
be able to move into the library and its resources and become self-directed.
By the time they are seniors, is it too much to expect that they would begin
to develop a thesis in which they would begin to integrate the larger fields
of study and create interdisciplinary perspectives in order to put their own
learning in larger context. (quoted in Breivik, 1987, p. 46)
In my opinion, this ability becomes the economy's critical success factor
by the year 2000. The ability to obtain relevant information, across
disciplines, analyze it, and then determine a correct course of action
will be the staple of our future economy both in terms of employment
numbers and percentage contribution to the Gross National Product.
My own assessment is that the training required to create these skills
will be forthcoming. Either our institutions, operating within Drucker's
definition of "reasonable autonomy," will fill this need, or alternative
products and services will take their place.
TRADITIONAL VERSUS FUTURE LIBRARY SYSTEMS
Jack Borbley (1984), of AT&T Communications, wrote in a May 1984
issue of Online:
Change, significant change at that, is the order of the day in the information
profession. Surely there isn't a practicing information professional who isn't
moderately attuned to the significant technological changes taking place
in our world. But have we accurately gauged even the general scope of
this change beyond its obvious impact on the technical side of the
information center? Specifically, how will it affect our approach to
management of the information center? What will be the impact of this
change on the profession, and how can we manage this change.... (p. 13)
Borbley's article illustrates the general sense of concern that one obtains
from reviewing the literature about library roles and expectations in
the early to mid-1980s.
83
James Kusak's (1988) more recent article in the Journal of the American
Society for Information Science suggests that the debate among library
professionals over traditional versus future roles not only continues but
runs deep:
Attitudes towards computers are apparent when librarians hoot with glee
at a professional meeting when the keynote speaker heaps scorn and derision
on the "cult of information," that is, computers. It happened last June
at the annual meeting of the American Library Association when Theodore
Roszak observed that computers have "warped" society and argued that
librarians must champion and defend the book. Anyone in San Francisco
who witnessed the gleeful reaction of the assembled librarians to Roszak's
attack on computers and his fawning defense of traditional library service
recognizes the depth of emotion which many feel. (p. 26)
While one may empathize with an emotional attachment to the past,
I would suggest that the time has come to end the debate and plan
the future. Information and communications technology will change
traditional academic libraries just as inevitably as cars and planes
changed our transportation systems in the middle part of this century.
What are traditional library services? What should future services and
roles be? Shirley Echelman (1988) references Oscar Handlin's statement
that the mission of a library, in the traditional sense, "is to acquire,
to organize, to preserve, and to make available" (p. 40). Yet, if one
accepts Boyer's vision and sees the library as an important part of
its attainment, one gets the sense that the traditional library system
has become divorced from the clients it should seek to serve. Echelman
cites a Carnegie Foundation report suggesting that 27% of undergrad-
uates spend no time in the library at all, and of the students that do,
more than half merely use it as a quiet place to study. The report goes
on to state that teachers only infrequently refer to the library or encourage
students to use it (Echelman, 1988, p. 41). If this study is accurate, perhaps
the time has come to redefine the role of the academic library and orient
it to achieve the benefit of Boyer's vision.
Frank Newman, president of the Education Commission of the States,
in addressing the same symposium as Ernest Boyer in 1987, suggested
a vision "of librarians as teachers, mentors, and role models." He
suggested they should teach students how to search for information
and ideas; how to evaluate data, knowledge, and ideas; and how to
integrate information and ideas from a variety of sources (Breivik, 1987,
p. 46).
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The direction and accompanying role of the library that I found most
encouraging is the focus on creating information literacy among
students. The key elements of this literacy are:
1. The student understands the process by which information is acquired
including the available systems for information identification and
delivery.
2. The student is able to evaluate the effectiveness of various information
channels, including libraries, for different kinds of information.
3. The student masters the basic skills in acquiring and storing their
own information.
4. The student is an articulate, responsible citizen in considering public
policy issues relating to information, such as copyright.
Libraries and library professionals are an important part of the process
by which we achieve widespread information literacy among students.
Breivik noted that programs need to be developed to encourage faculty,
students, and administrators to acquire the skills needed to use the new
information technologies to solve problems and extend knowledge.
Libraries need to lead the development and implementation of those
programs. Major organizational issues must be addressed with library
professionals in a unique position to facilitate and lead change. Three
of those issues and the suggested role for the library are:
1. The convergence of information technology and information content
limits the degree to which planning for technology can be divorced
from planning for instruction. Libraries need to be involved in course
development and research must be integrated into course work.
2. Library expertise in database design and operation should be used
to serve the information management needs of the larger institution,
with librarians taking a lead role in developing information studies
and in managing information resources.
3. The governance of technology is a crucial issue. Centralized decision-
making favors one purpose over another. Decentralized decision-
making makes coordination and compatibility difficult. The library
must be a key player in striking a balance between various campus
needs (Breivik, 1987, pp. 46-48).
These, in my opinion, are the objectives that need to be established
for the academic research library of the future, the skills that need to
be taught, the organizational issues that need to be dealt with; this
needs to happen before any significant investment in information
technology is made.
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TECHNOLOGY PLANNING FOR THE NEW LIBRARY
Paul Strassmann (1985), in Information Payoff, presents a list of guidelines
for executives responsible for information technology investments. It is
presented here because it is a commonsense approach not typically
followed by organizations as they rush to install the latest technology.
Where comments or explanations seem appropriate, I have provided
them. Otherwise, the entire book is recommended to anyone wishing
further explanation.
1. Link technology investments to strategic goals.
2. Do not look for specific justification of computer hardware
purchases. (Comment: Just as you do not justify a particular book
acquisition, avoid treating technology as a special case. Investments
in information technology should be an integral part of service
planning just like personnel, buildings, and book selection.)
3. Apply information technology to innovation. (Comment: Look to
the technology to allow the library to improve service levels by
innovating new services rather than automating old ones. This is
the "real" leverage.)
4. Plan personnel costs before technology costs. (Comment: Using
technology, in terms of training, etc., costs more than acquiring
it. Plan support costs before acquisition costs.)
5. Insist on plans. (Comment: Schedules, etc. are not the issue. The
goals, benefits, and measurements for the investment are. A good
system plan will specify how people will operate after the technology
is installed with a plan to measure actual against expected results.)
6. Use information technology to improve communications.
7. Do not invest in technology that limits growth. (Comment: For
example, micrographics is a technology in which libraries have
invested heavily and which will not survive the next five years.)
8. Get information technologists to "join the company." (Comment:
Information professionals, particularly computer professionals,
often put their profession ahead of their institution. As a result,
professionally rewarding solutions are preferred to solutions that
address real organizational problems. Make the effort to reverse this.)
9. Clarify the role of the experts. (Comment: There are no high priests
of information. Discourage activities that try to limit user access
to information technology.)
10. Take advantage of vendors' specialized knowledge. (Comment:
Always competitively procure information technology. If for no other
reason, you can take advantage of the vendor's specialized
knowledge.)
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11. Avoid dabbling. (Comment: You do not need to know how to make
a watch if you are only interested in the time.)
12. Institute the pricing of overhead activities. (Comment: Nothing is
free. The greatest costs are those that are hidden in overhead. Zero-
base and price everything.)
13. Measure productivity. (Comment: If you cannot measure it, you
cannot manage it.)
14. Measure the quality of information services. (Comment: Quality
means more than quantity) (pp. 235-41).
A last observation from Strassmann is worth noting: "Rapidly declining
costs of information technology are not decisive in realizing payoff from
investments. The attainment of promised benefits is the key to success"
(p. 243).
In other words, technology is not the dominant cost factor; it is the
people who are using it.
QUO VADIS?
Where will computer and communications technology be in ten years?
What should the University of Wisconsin plan for? First, I would suggest
that information content needs to be understood in relationship to its
value. As Paul Strassmann (1985) wrote:
Information has economic value only when it is used by people
to make things or deliver services... valuable information gains still
more value when it is listened to, exchanged, or distributed. (p. 116)
Against this relationship, one can begin to understand the relative
economics of collecting, storing, managing, and retrieving specific
information. Low-value information should be discarded; medium-value
information should be efficiently managed; high-value information
should be invested in for maximum leverage. This is the first step in
any investment plan for information technology.
At the simplest level, start by looking at the cost of acquiring,
maintaining, and retrieving different classes of information under
current systems. Based on the information's value to the institution
and its customers, you then compare that cost to the costs and benefits
of managing it electronically.
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When you reach the economic break-even point, move from one system
to another. Or, when you significantly can enhance service without
significantly increasing cost, move from one system to another. In some
cases, curtailing a low-value activity might be the best answer. In all
cases look at the cost versus the user benefit of introducing new
technologies or even continuing old ones.
The most obvious application for technology leverage is in the areas
of collection development, collection storage, and user access. This
should reduce operating expense and improve the relative efficiency
with which the collection can be utilized.
Clearly the economics, from this point on, will be in favor of electronic
rather than paper management. Consider the following:
1. From today forward, virtually all information will be created in digital
form first. SGML, or similar standards, will be adopted by publishers
to capture data intelligence during the creation process for later
retrieval.
2. The advances in electronic storage density and reducing cost per
megabyte will continue. Online direct access storage devices now
cost some $20 per megabyte or about $.06 per page. Optical storage
in CD-ROM format costs approximately $.015 per page. Over the
next ten years, each decrease in cost will be by an order of magnitude.
A compact disc, with read/write capability, will cost less than $500
per gigabyte.
3. The next major applications development area for software will focus
on text management and retrieval. This software will integrate the
searching of text, data, and images. Developed initially for single-
user applications, the systems will move upward to large, multi-user
systems.
4. Entry by AT&T and the Regional Bell Operating companies into
the on-demand electronic publishing business will expand the market
and drive down user costs. Fixed pricing for academic institutions
will become commonplace in reaction to optical disc products. Only
static reference products will remain on read-only optical devices.
5. User interfaces to text retrieval systems will become intuitive using
object-oriented commands in place of Boolean operators. The use
of massively parallel systems will become common for large
centralized collections.
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6. Significant improvements in the performance and cost of scanning
technology will allow retrospective materials, both in paper and
microformat, to be cost-effectively converted into digitized ASCII
character sets.
These developments will begin to impact the current market between
1995 and 1997.
I would also say that the impact, initially, will be tactical rather than
strategic. These trends will displace existing procedures and processes
with more efficient ones. The challenge must be to understand how
to move beyond efficiency and to focus on effectiveness.
SUMMARY
To close, I would like to suggest that the first step in planning for
the library system of the year 2000 is that the university ensure that
the strategic plan for the system is put in the context of the competitive
strategy of the university.
The second step in the process, against the backdrop of the university's
competitive strategy, is to make sure that the library system, as a mission-
critical component, has established its own value-added proposition.
The university must leverage the library's human capital and shift
appropriate work to the available technology base that exists.
The last step in the process is to examine the various tasks and processes
of the library to understand where technology leverage can be obtained;
thus, freeing the staff to pursue higher value-added roles directed toward
helping to create the "information literate" graduates we need.
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THE FUTURE OF FEDERAL FUNDING
FOR ACADEMIC LIBRARIES
Duane E. Webster
Jaia Barrett
INTRODUCTION AND SUMMARY
Postsecondary educational institutions and their libraries are at a
crossroads. The technological revolution now in progress offers
extraordinary opportunities for innovations on every front: instruction,
research, and scholarly exchange. Capitalizing on these opportunities
while preserving traditional academic values and strengths is the
challenge of the 1990s.
Academic libraries face serious problems. The lure of information
technology in the academic setting has attracted the attention of
commercial and entrepreneurial agents. The ability of academic libraries
to acquire and provide access to a significant percentage of recorded
knowledge is challenged by the mushrooming costs of materials, the
proliferation of formats in which information is distributed, and
fundamental changes in the way knowledge is created and made
available.
National information infrastructures are being created or modified
without sensitivity to the importance of research libraries as the
document base for providing timely, convenient access. Users are
acquiring new expectations for library performance and are impatient
with delays and obstacles to ready access. Nearly 80 million books in
North American research libraries are threatened with destruction due
to the acidity of the paper on which these items are printed. The research
library work force needs modernizing through attraction of new talent,
provision of fresh developmental opportunities, and avenues for
advancement and contribution. The task of helping students and
researchers to be able and imaginative users of information and
knowledge is only beginning to be addressed on most campuses.
Libraries play a pivotal role in providing information services to a wide
variety of communities, including those that seek to create new ideas,
to undertake research and development, and to move the results into
the marketplace. Academic library services are used by people upon
whom the nation depends to fuel local and national economies. It is
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important, therefore, that federal policies that affect how libraries may
serve these communities be monitored and influenced by academic
librarians and others in the higher education community.
For more than 30 years, programs of federal grants for academic libraries
have supported the establishment and expansion of interlibrary
cooperation and networking, acquisition of scholarly materials
previously not held in this country, better access to research collections,
and preservation of valuable library materials. The dollars are modest
in terms of total funding needed to support academic libraries, and
in terms of federal support for education. The results have been
significant, however, especially in increasing the capacity of academic
libraries to work together toward a nationwide goal of enhanced access
to materials.
The 1980s have witnessed a significant philosophical shift in the federal
government that has greatly affected the library and information services
community. The government has backed away from its commitment
to provide funds for education. Grant programs have been attacked.
Research in nonmilitary areas has been curtailed. Recent developments
in U.S. Government information policy have undermined the public's
right to know. The relationship and balance between public and private
information services are confused and remain contentious issues, only
partially addressed by Congress.
A number of federal programs or policies bear great potential to assist
or hinder academic libraries. In a real sense, the stakes for libraries
are greater in federal policies than in the direct grants provided for
academic libraries. This paper provides a summary of the federal
programs that affect academic libraries most and presents an assessment
by the Association of Research Libraries (ARL) of the need for academic
involvement in federal policy debates.
CHANGE IN LIBRARIES
Libraries are in the midst of a transition in response to the new
information base. "Electronic information" and "electronic commun-
ication channels" allow creative shaping and experimentation with an
entirely new context or framework for library services. This new
framework for library services is emerging because these technologies
have characteristics that differ from anything libraries have dealt with
in the past. Most library collection resources (paper, microformat, tapes,
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sound recordings, maps, audiovisual materials, etc.) exist in "handle-
able" form and are delivered physically. Electronic information, however,
created in digital form, is stored digitally on a variety of computer disc
devices and is delivered digitally over a variety of telecommunications/
telephonic networks.
Providing access to electronic information differs significantly from
providing access to a traditional, print-based library. Diversity, rather
than uniformity, and varying information access skills characterize
gateways to electronic information. A librarian provides a substantial
degree of assistance when the originator of electronic information (e.g.,
a government agency such as the U.S. Geological Survey) does not
provide the retrieval software. Even with the presence of user-friendly
software in any electronic product, the library provides assistance to
users who need to access data from a wide variety of sources available
in different formats and with different retrieval protocols.
A distinctive characteristic of research libraries is the provision of
collections and accompanying services that are broadly based and
comprehensive in discipline or topic. In this setting, the library role
of assisting a user to understand the scope and limitations of any single
source and to identify others takes on extraordinary dimensions. The
broadly based collections and services of research libraries advance the
research process not only by providing narrow, well-defined search
services, but also by enhancing discovery through serendipitous
exploration of concepts and data.
Many users lack the computer skills necessary to use the wide variety
of electronic resources available to them. A librarian then acts as an
intermediary. Librarians find it necessary to add information, and,
therefore, value, to electronic databases in order to make them more
readily usable by a wider audience. They apply library skills and
information technology to retrieve, reformat, interpret, and summarize
data.
Libraries are midstream in this evolutionary transition encompassing
both print and electronic formats. With the success of this transition,
actual possession of information resources-books, film, or magnetic
tape-becomes less significant than access to information. This shift
has led to a reexamination of resource sharing among libraries and,
in turn, has fueled the development of new access and delivery systems.
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Because of the breadth and depth of their collections, research libraries
tend to serve as resource collections for other libraries. Evolving patterns
associated with electronic information will have a significant impact
on the role of research libraries in providing national information
services. Research library catalogs serve as regional or national gateways
and contain references to information in electronic as well as printed
formats held both locally and elsewhere. Emphasis on linkages with
statewide and regional systems through advanced telecommunications
networks has increased accordingly.
All libraries are changing as a result of the new information environment
within which we provide services. Depending on the characteristics of
the library and the institution it most immediately serves, the pace
and dimension of change vary. Therefore, federal policies must
recognize-at least in the short term-some disparity among libraries.
FEDERAL GRANTS FOR ACADEMIC LIBRARIES:
OVERVIEW
Federal material and direct financial assistance have been available to
libraries since the initiation of the federal depository library system
in 1859 and the enactment of the original Library Services Act in 1956.
While the legitimacy of a federal role in support of academic libraries
was rejected by the Reagan Addministration, Congress maintained some
level of funding for most programs and even made some modest
expansions in proportion to their general activities and appropriations.
The most significant direct funding programs for academic libraries
are provided by the Higher Education Act (HEA), the Library Services
and Construction Act (LSCA), and grants to libraries by the National
Endowment for the Humanities (NEH).
HEA
The Higher Education Act, Title II, provides assistance to libraries at
institutions of postsecondary education. General purpose grants,
assistance for library career training, support for research projects, grants
to strengthen significant research collections, and funds to encourage
the application of technology to library services and operation are all
provided through the HEA. Although the Reagan Administration
proposed zero funding for these programs, Congress has maintained
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appropriations for three of the four parts. In fiscal year 1989, just over
$10 million was available for Title II programs. Each of the four parts
of Title II are described in the appendix to this paper.
NEH
The National Endowment for the Humanities offers grants specifically
for humanities projects in libraries, such as exhibitions. It also provides
grants through its research and access programs to develop, index and/
or catalog research materials or collections. Preservation of humanities
materials, particularly books and newspapers, has received increased
focus and funding in recent years.
NEH's Office of Preservation was established in 1985, although the
agency's support for preservation programs predates the office. The
Office of Preservation supports ongoing efforts such as the U.S.
Newspaper Program and the development of machine-readable records
of books included in the National Register of Microform Masters. In
1988, Congress authorized and funded NEH to undertake a multiyear
plan to accelerate its support for preservation activities. A significant
increase in funding-from $4.5 to $12.33 million-was provided to make
grants in support of a broad range of preservation activities, the
centerpiece of which is the preservation of brittle books in the
humanities. Another significant increase in funding is anticipated for
NEH this fall. Plans are to increase the Office of Preservation budget
at a steady pace.
LSCA
Begun in 1956 as the Library Services Act, the Library Services and
Construction Act is the oldest library funding program. Although the
LSCA's purpose is to aid public libraries, some academic libraries in
multitype library systems have benefited from grants to systems that
served to improve service to public library patrons. Title III of LSCA
is most relevant, as it authorizes grants to states for planning, developing,
and implementing cooperative library resource-sharing networks.
Through this title, academic libraries-as members of networks that
serve public library patrons-have received funds from the federal
government. Title V, which funds the acquisition of foreign language
materials, could benefit academic libraries as well. However, no funds
have been appropriated for this title since it was added to LSCA in
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1984. LSCA is currently under reauthorization and has received
considerable support from the library community and from within
Congress.
ALTERNATIVE LEGISLATIVE PROPOSAL REJECTED
Both the Reagan and Bush Administrations proposed new legislation
to replace the LSCA and HEA library programs. The administration's
support for the Library Services Improvement Act, as this proposed
legislation is titled, acknowledges a legitimate federal role in support
of libraries. This new position is a welcome change. However, the
activities provided for in the legislation differ greatly from those
currently provided for in LSCA and HEA. In addition, no funds are
targeted for academic library support. The library community has
rejected this legislation as a substitute for current programs. The
sequence of events surrounding this administration proposal underscores
the importance of library community involvement in the development
of new library legislation, especially if it is to replace current programs.
OTHER FEDERAL PROGRAMS THAT AFFECT
ACADEMIC LIBRARIES
Electronic Formats in the Depository Library Program
To help fulfill its responsibility to inform the public on the policies
and programs of the federal government, Congress established the
Depository Library Program. Approximately 1,400 depository libraries,
just over half of which are academic, participate in a joint venture
with the federal government to serve as depositories and provide no-
fee public access to federal information. With certain specified
exceptions, all government publications are required to be made
available to depository libraries (44 USC, 1902). However, most
depository libraries tailor their selection of material based on the needs
of the local constituencies they serve.
The U.S. Office of Management and Budget (OMB) has had a major
negative impact on the Depository Library Program because it has
actively discouraged incorporation of government information in
electronic formats in the program. In addition, the Information Industry
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Association (IIA), driven by a small number of vocal online information
service companies, has lobbied intensely to minimize the number and
type of electronic government information products in the program.
As more information is maintained by agencies in computerized
databases or magnetic tape, the legislative intent of the DLP is eroded
if depositories are limited to paper and microfiche products. The General
Accounting Office estimated that in 1987, there were 7,500 existing
electronic information products created by government agencies. None
of these were distributed to depository libraries. In addition, most of
these products were not available from other government-wide public
information programs such as the Government Printing Office
Superintendent of Documents Sales Program, the National Technical
Information Service, or the Consumer Information Center. As a result,
the general public-whose tax dollars supported their creation-has
limited awareness and access to these electronic information products.
In spite of opposition from OMB and IIA, the library community has
been successful in getting some electronic products tested in the DLP
to determine their usefulness and the economic feasibility of the new
formats. The inclusion of government information in electronic formats
in the Depository Library Program will have a profound and pervasive
influence on libraries and users. The library community must prepare
now to address the opportunities available for restructuring the program
to: (1) take advantage of electronic information delivery; (2) redefine
service responsibilities among all participants; (3) expand the number
of remote service points; and (4) examine the costs to government
agencies, libraries, and users. How these points are resolved will have
a major impact on academic libraries and their ability to participate
in a program that provides equitable, no-fee access to basic public
information for all citizens.
National Libraries
Funding for the national libraries-the Library of Congress, the
National Agricultural Library, and the National Library of Medicine-
has considerable impact on the operations of research libraries around
the country. Of particular concern for academic libraries is the extent
to which Congress supports the foreign acquisitions, preservation, and
cataloging operations of these libraries. The national libraries have
leadership responsibilities in operations and in standardization of
practices. To the extent these libraries are unable to maintain their
operations, other libraries are necessarily affected. The mindless across-
97
the-board cuts mandated by the Gramm-Rudman-Hollings Act inflicted
damage to library budgets that the library community as a whole felt
and has yet to repair.
Telecommunications
Telecommunication policies determine how much libraries will be
charged for access to telephone line services, affecting their ability to
catalog and share information within network environments. They also
affect the number and nature of telecommunication services available
in the commercial sector. Current legislation before Congress to lift
"Line-of-business restrictions" on regional Bell operating companies
would have a major impact on electronic delivery of information in
the country, both among libraries and between libraries and users.
National Research and Education Network
Legislation for the National Research and Education Network could
provide for a significantly enhanced highway for delivery of large
quantities of information among the research institutions of the nation.
Development of this research and education network will likely evolve
out of the INTERNET, a compilation of existing networks, with
NSFNET, the National Science Foundation Network, comprising the
largest part of the INTERNET. NSFNET was created to facilitate access
to supercomputer facilities. The network continues to be upgraded to
accommodate more users and more data transfer. Implementation of
a national research and education network must recognize the need
of the academic community to access diverse resources, not limited to
scientific and technical information or communication. The resources
and roles of research libraries also need to be recognized in development
of the network.
Intellectual Property Law
Intellectual property law-both copyright and patent law-defines the
rights and responsibilities of authors and users of information. The
current laws, combined with the new capabilities made possible by
information technology and a commercialization of the publishing
industry, contributes to trends that unless otherwise checked, will lead
to information availability only to those who are in a position to afford
to buy access. Licensing has surfaced as an alternative to copyright
protection but frequently requires a library to accept some measure of
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restriction on use of the information. Be it copyright or a license, efforts
to control the use of information are increasing at the same time that
technology offers opportunities to expand and enhance access.
Restrictions on Use of Government Information
The ease with which technology retrieves and delivers information has
heightened concerns about who has access to U.S. Government
information, even unclassified information fully available in the public
domain. There have been repeated efforts by the U.S. Government to
exert control over unclassified information defined by the government
as "sensitive" to national security interests. A clear example is the FBI's
Library Awareness Program (in which the FBI asserts that librarians
should cooperate by reporting use of unclassified information by people
with foreign accents or foreign-sounding names). Another example
concerns NASA's aerospace literature database. This database lists and
briefly describes unclassified reports issued by or prepared for the agency.
A new clause was recently inserted into the contract that a university
must enter into in order to have direct access to the database, restricting
use of the file to U.S. citizens.
ACCESS TO INFORMATION-ON WHOSE TERMS?
The Association of Research Libraries takes the position that it is in
the best interests of higher education to shape decisions being made
within government, and within the publishing industry, that influence
the terms and conditions affecting access to information. In fact, as
educated citizens and beneficiaries of the tradition of open and equitable
access to information, the higher education community has a moral
responsibility to engage in any debates that shape the terms of future
information flow.
Electronic formats for information storage and transmission have opened
up new opportunities. They have also disrupted the traditional
"information chain" that linked creator to publisher to library to
student. This disruption sets up an environment where traditional
understandings, relationships, and budgeting mechanisms seem
inadequate or irrelevant. We are in a critical transition period of
experimentation, testing not only different technologies, but different
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relationships, new sets of responsibilities, and new ways of financing
these operations. Budgets are affected by these changes at the same time
that most budgets are constrained or facing cuts.
Out of this experimentation, universities, publishers, and governments
are making decisions in an ad hoc fashion that affect:
1. information availability (in terms of who may have access to the
information and what will be preserved or archived);
2. conditions of information dissemination (that is, in what format and
condition it will be released); and
3. financing of information services.
The worst-case scenario for this transition is that policies will be set
that result in access to information only for those individuals or
institutions who can afford to pay a high price and preservation of
only information with a commercial market value. This would lead
to a nation of information haves and have-nots, with enormous
implications for our society and democracy.
ARL has reviewed the forces involved in information services in this
country and has categorized the players into three groups: academic,
commercial, and the U.S. Government. Each stakeholder group
contributes a different point of view to policymaking about information.
Clearly, the mission of the higher education community is different
from that of publishers and government. The pressure driving decisions
within the commercial sector is maximizing profit, while the pressure
driving decisions in the U.S. Government is minimizing cost to the
government. Our perspective needs to be stated emphatically, especially
for the next three to five years as patterns and policies are established
and adopted. Librarians now participate actively in federal information
policy discussions. We encourage greater involvement from other
segments of the higher education community.
SCHOLARLY COMMUNICATION CHANGES
In 1986, ARL published The Changing System of Scholarly Commun-
ication, the results of a task force investigation of change in the
traditional patterns of the research process. What we found was that,
while for 200 years this system had remained essentially unchanged,
in the last quarter century the system began to show signs of stress
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and strain; since 1960 the rate of change has been phenomenal. The
components of the system are changing rapidly, and as they do, they
affect other parts of the loop.
Technology, the growth of information output, and different costs or
economics of information delivery are converging to make profound
changes in the scholarly communication process. Some basic findings
were:
1. The rate of change has accelerated.
2. The number of active scholars who need to attain recognition through
publishing has increased, resulting in larger sizes for existing journals
and the creation of new journals in very specialized fields.
3. The costs of publishing have increased significantly. The fluctuation
of foreign exchange rates has wreaked havoc on any library attempting
to collect internationally.
4. The world's output of scholarly publishing has increased so that
any single library has long since been unable to meet all information
needs.
5. Information technology has blurred lines of demarcation among
publishers, informatioh service companies, and hardware
manufacturers.
6. Electronic formats blur traditional distinctions between formal
"publications" and other things such as "data sets;" records; and
informal, unedited and unrefereed papers.
7. User behavior is changing.
What is the danger of allowing this tumultuous environment to work
itself out of its own accord? The danger is that the trendsetters-
government and the commercial sector-tend not to recognize the impact
of their actions on the ability of higher education to provide open and
equitable access to information. If they do recognize the impact, they
don't accept any responsibility for resolving our problem.
GOVERNMENT INFORMATION POLICIES
One major area of concern identified by the ARL Task Force on Scholarly
Communication was changes in government policies or funding
priorities that could impede the flow of information. This led to the
formation of the ARL Task Force on Government Information in
Electronic Format.
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The report of this task force, Technology and U.S. Government
Information Policies, identified three major trends within government
that were assaulting basic policies and practices supportive of equitable
access to information. These major trends are:
1. Privatization of government functions. Concerns about government
reliance on the private sector for information programs include:
arrangements that result in single sources for government information
that are private, commercial sources with high, profit-motivated
prices; the elimination of limited-use reports not supportable when
subjected to commercial market driven product design; opportunity
for exertion of private, self-interested influence over the delivery of
public information; and exertion of copyright or copyright-like
proprietary controls over public domain information.
2. Reduction of government agency budgets. The tremendous
pressure to reduce agency expenditures on information activities has
lead to the introduction of high user fees.
3. Overzealous protection of government information. A penchant
for secrecy has led to overclassification of government information
and restrictions on unclassified information.
The task force's study resulted in the adoption by ARL membership
of a set of principles, essential elements or measures with which
government information programs might be evaluated. The principles
may be described as follows:
1. The open exchange of information should be protected.
This principle identifies three national goals-national security,
economic competition, and unrestricted access to information-and
concludes that the latter should take precedence unless a clear and
public case can be made for restricting access in a specific instance
or to a clearly defined body of information. Recognizing a legitimate
need to protect properly classified information, excessive secrecy
should nevertheless be opposed.
2. Federal policy should support the integrity and preservation of
government information in electronic format.
If information is worthy of collection and storage, it is also worthy
of assurance of quality to maintain its integrity for future use. At
the same time, information properly classified for reasons of national
security or protected by the Privacy Act should be secured. Standards
are needed for the deposit of electronic files, delineation of
responsibility, and congressional funding to support preservation of
the records of government.
3. Copyright should not be applied to U.S. Government information.
102
Copyright is a private privilege. The Copyright Law prohibition
of copyright of government works is sound, and exclusive rights to
public domain information should be opposed.
4. Diversity of sources of access to U.S. Government information is in
the public interest and entrepreneurship should be encouraged.
Diversity of sources is important to meet user requirements of
sufficiently varied information sources to allow for judgments of data
credibility and assessment of government accountability. Entrepre-
neurship should be encouraged to develop new information products,
but should not extend to granting exclusive arrangements that result
in single points of access.
5. Government information should be available at low cost.
Federal funding should be made available to agencies to create and
maintain necessary government information products so that user
fees and/or high sales prices are not required to support the product.
Copies of most government databases should be made available at
simple reproduction costs.
6. A system of equitable, no-fee access to basic public information is
a requirement of a democratic society.
In 1895, Congress established a program with some libraries to serve
as depositories for government information-a no-fee source of
information by and about the government. This principle recognizes
the importance of that program and the need to incorporate electronic
formats.
Are these principles statements of the obvious? Not in the arena of
information policy-making. These statements are contentious, hotly
debated, and to some extent, contradictory to one another. It is definitely
not a foregone conclusion that the information policies of our
government will reflect these six statements. How the government shapes
information policies will profoundly affect the terms and conditions
of access to information for higher education and for the nation as
a whole.
CONCLUSION
To attract and sustain the attention of policy-makers on these issues
and our concerns about them, we require a broad-based coalition of
the higher education community. At the federal level, library funding
ultimately rests on considerations of social value and political reality.
Academic libraries are partners in the education community, and
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political action from the library community is the key to success in
future efforts to secure federal funding and favorable terms for
information policies.
The distinction between a value and an opinion comes with putting
an opinion to the test. Our key responsibility in this electronic era
is to show that our opinions are our values by joining forces and entering
the fray of policy-making together. For our universities and our society,
the stakes are critical.
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APPENDIX
Higher Education Act: Title II
TITLE II-A COLLEGE LIBRARY RESOURCES
HEA II-A authorizes grants to assist the neediest academic libraries
in maintaining and improving library collections and sharing resources.
II-A was last funded in fiscal year 1983 at $1.9 million, which provided
for small grants averaging $890 to over 2,000 institutions. All accredited
institutions maintaining effort in library resources were eligible. Since
then, in response to congressional and other criticism, criteria for need
were developed by the academic library community and were included
in the HEA amendments of 1986. The 1986 revision was structured so
that the funding would result in fewer, not smaller grants. For example,
an appropriation of $2 million would provide grants averaging $5,000
to about 400 of the nation's neediest academic libraries. The criteria
enacted in 1986 have not been tested in practice due to lack of funding.
TITLE II-B LIBRARY TRAINING AND RESEARCH
HEA II-B provides fellowships to support undergraduate and graduate
library education programs at institutions of higher education. There
is a growing shortage of librarians, particularly in areas of school media,
children's and young adult services, science reference, and cataloging.
As a result, training in these areas has been targeted as a priority for
II-B grants. Since 1966, when the program began, more than 4,000
fellowships have been awarded, many to members of minority groups.
A larger than average number of retirements are expected among
librarians between now and the year 2000. In fiscal year 1989, $709,000
was appropriated for this title. A portion of the funds are set aside
for the conduct of research.
TITLE II-C STRENGTHENING RESEARCH
LIBRARY RESOURCES
HEA II-C provides grants to major research libraries to assist in
strengthening their collections and making their materials available
to users of other libraries. Activities supported are: cataloging, including
listing titles in nationally available bibliographic databases; preservation
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of materials; and collection development. The need for II-C grants
regularly exceeds the available funds. For example, in 1989, the
Department of Education received 84 applications requesting a total
of $14.5 million. The appropriation is $5,675,000; about 35 to 40 awards
are anticipated.
Individual projects are judged to make a useful contribution to a specific
research collection (i.e., 18th- 19th-, and 20th-century Spanish
periodicals and newspapers). A review of the results of the first decade
of the II-C program is underway by ARL. Preliminary results confirm
that the individual projects, assessed collectively, have had a major
impact on improving the accessibility of research materials to faculty
and independent scholars around the country.
TITLE II-D COLLEGE LIBRARY TECHNOLOGY
The goal of a nationwide network of information resources in support
of scholarship and development grows stronger with each library that
is able to participate. Much of the information needed by students,
scholars, and business people is available only in electronic form. The
initial acquisition of hardware and associated start-up costs have posed
a significant barrier to the ability of many academic libraries to take
full advantage of technological applications.
HEA II-D provides grants of at least $15,000 (with a one-third matching
requirement) for a three-year period to individual institutions of higher
education, combinations of higher education institutions, and other
public and private nonprofit organizations that provide library and
information services to higher education on a formal, cooperative basis.
Four types of grants are provided for: technological equipment for
participating in networks and sharing of library resources; consortia
and joint-use library facilities, equipment, or resources; projects that
improve information services to higher education institutions; and
research and development projects to meet special national or regional
needs in utilizing technology to enhance library or information sciences.
The first awards under II-D were made in 1988, and year two of the
three-year project has just begun.
In fiscal year 1989 the Department of Education received 381 applications
requesting $31 million. Approximately 45 to 50 proposals are expected
to be funded from the appropriation of $3,651,000.
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